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Whether in a delicate, precision instrument, a simple machine 
part, or a large complicated mechanism, ball bearings are used 
to achieve a certain preconceived standard of performance or 
end result. 

Products of long experience, finer materials and the most 
advanced methods available today. New Departure ball bearings 
assure greater accuracy, smoother operation, longer life ... in 
short, better end results, whatever the requirements may be. 
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■ Sperry has a complete line of Cross- 
Guide Directional Couplers for all fre- 
quencies ranging from 2600 to 40,000 
me. These couplers are superior to other 
types of directional couplers in high 
directivity and unusually uniform coup- 

■ The coupling varies less than 3 db 

whereas other types of couplers have 
attenuation which varies rapidly with 
frequency. Calibration accuracy on 
these instruments is ±0.5 db through 
the quoted range. Operating tempera- 
ture range is from— 40° to +55° C and 
humidity effects are negligible. 

■ Cross-Guide Directional Couplers, 
part of Sperry's microhne*, are 

adapted for general laboratory and pro- 



duction test work. They differ in appear- 
ance only in their external dimensions. 
Each consists of two rectangular wave- 

Coupling is provided by slots' cut in the 
common wall between the waveguides. 
One end of the secondary waveguide is 
terminated in a matched load. 


■ fn addition to the superior electrical 
properties of the Cross-Guide Direc- 
tional Couplers, they are also physically 
constructed for convenient assembly in- 
to a waveguide system. Our Industrial 

additional information on these as well 
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NEWS SIDELIGHTS 


Etiquette For Omniranges 

Now that CAA is getting more and 
more omniranges into use, instrument 

S roach procedures are being estab- 
ed for them. Also being completed 
is a program to standardize the "cone” 
over VOR (very high frequency omni- 
range) stations to provide a radio fix 
for positions reported and holding pat- 

One of the first standards to be set 
is: The time of an aircraft over a station 
shall be taken when the "To-From” 
needle has completed its change in 

Early importance of developing well- 
tested omni-procedures is pointed up 
by the fact that it is expected the VOR 
stations will completely supplant the 
present low frequency ranges by 1953. 

Ruffled Feathers 

House Commerce Appropriations 
subcommittee’s slash in Civil Aeronau- 
tics Board’s 1951 fiscal year appropria- 
tion stemmed from what to many ap- 
peared Chairman John Rooney’s (D., 
N. Y.) personal animosity against CAB 
Chairman Joseph O’Connell. 

This is what happened: 

The New York congressman started 
off the hearing by referring to “Mr. 
O’Donnell”— despite the fact that he 
has been consistently calling the CAB 
chief by his correct name since last 
year’s hearings before his group. Next, 
he curtly interrupted a brief justifica- 
tion by O’Connell for 9S additional 
CAB personnel: “I think if you would 
direct yourself to telling us what you 
have done during the past year rather 
than what you expect to do with new 
people who I know now are not going 
to be approved, it would save time.” 
O’Connell: "You say you know 
now they are not going to be app- 

Rooncy: "I am quite sure of that; 
yes.” 

O’Connell: “Then it seems rather 
silly to be discussing anything that has 
been already decided.” 

The 111 pages of "hearings” that 
followed were an attack on CAB, with 
Rooney as prosecutor. Evidence of lack 
of coordination, laxity, and over-empha- 
sis on trivia at CAB. unearthed by Ap- 
propriations Committee investigators 
was presented by Rooney. 

O’Connell unhesitatingly admitted 
considerable need for improvement in 
the CAB operation. But that these weak- 
nesses hardly justified Rooney’s sar- 
castic hostility was implied by Rep. 
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Key RTCA Group 5 

Insiders at RTCA say that 
"working group 5” of the air traf- 
fic and navigation panel under 
leadership of Lt. Cmdr. A. W. 
Wuerker, USCG, and S. P. Saint 
of ATA, is the most important 
developmental aeronautical group 
since RTCA’s Special Committee 
31 which outlined the “common 
system” program. 

The working group is charged 
with reviewing and developing 
operational requirements of the 
equipment to be used in the 
transition phase of the common 
system. This means literally: 
specifying the “blackbox” equip- 
ment to be used in the air naviga- 
tion and traffic control system of 
the immediate future. 

Some of the equipment to be 
used is already in existence, such 
as: radar, VHF radio and distance 
measuring equipment (DME). 
Other things to be developed in- 
clude: Automatic block system for 
traffic control which lights up 
signals in cockpit, private line 
communications, airborne radar 
and its place in the system, and 
application of television principles 
to navigation problems. 


Daniel Flood (D., Pa.) in his observa- 
tion to O’Connell that the "atmos- 
phere” might be due to “to somebody’s 
tail feathers being ruffled.” 

O’Connell’s speeches over the past 
year and CAB's annual report criticizing 
Congress for failing to give the Board 
adequate appropriations, probably con- 
tributed to the “ruffling” of Rooney’s 
tail feathers. Also, a current report is 
that a casual remark by O’Connell 
referring to New York congressmen who 
subscribe to the "ITT Club” (Into 
Washington on Tuesday and out on 
Thursday) was relayed to Rooney. This, 
too. may have contributed to Rooney's 
attitude. 


Watson Transfer Blocked 

Political maneuvers last week pre- 
vented transfer of the USAF Watson 
Electronics Laboratory from Red Bank, 
N. J.. to Griffis AFB, Rome, N. Y., 
overriding Air Force Secretary Syming- 
ton’s recommendation in the "interests 
of defense, efficiency and economy.” 
(Political block of the shift was fore- 
cast in Aviation Week Feb. 20.) 


The transfer was effectively stopped, 
at least for the present, when the House 
Armed Services Committee voted, 12 
Republicans to 11 Democrats, to keep 
the laboratory in New Jersey, Eight 
Democrats and two Republicans did not 

Actually the vote was a question of 
rejecting an Air Force request for S2,- 
781,500 in the military public works 
bill, which was to have been used to 
modify buildings for use by the labora- 
tory at Rome. 

Symington had described the move 
as a first step in consolidating all USAF 
electronic activities at one base. Effect 
of the House action is to delay and 
hamper USAF research and develop- 
ment in the important field of elec- 
tronics at a period when virtually all 
other aviation development timetables 
are keyed to the pace of electronic 
developments. 


Riding Missile Range 

The million-acre bombing and guided 
missile range established down at 
Holloman AFB, near Alamogordo, 
N. M., has created for the USAF some 
problems which have no obvious rela- 
tion to missiles. 

It seems that much of the land used 
was public domain on which cattle 
ranchers had acquired grazing rights. 
But the life expectancy of a little dogie 
on a bombing and guided missile range 
is not very good. Something had to be 

So USAF has asked Congress for an 
allotment of $254,000 in the 1951 
budget, to repay the cattle ranchers for 
the loss of their grazing rights. Indi- 
cations are that it is a fixed payment of 
about 25 cents an acre per year to be 
made every year as long as the grazing 
rights are suspended. 

Finletter for Symington? 

Washington rumors that Air Force 
Secretary Symington will accept chair- 
manship of National Security Resources 
Board liave become so commonplace 
that acceptance will be anticlimax. In- 
dications arc that he will accept post 
effective May 1 . 

Predictions that Thomas K. Finletter 
will succeed Symington remain in doubt 
but continue to gain impetus. Pentagon 
comment is that acceptance by Finletter 
of Air Force secretaryship is doubtful 
because of failure of Administration to 
adopt Finletter recommendation for 
70-group Air Force for which he is on 
record without reservation. 
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EXAMPLE PROJECTS 

*2 

BURNER ASSEMBLY FOR 
JET ENGINES 

Problem: 

Cutting Cost 20% 

Solution: 

Solved by new specialized 
swaging process supplanting 
old forming methods. 

Result: 
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EXPERT FABRICATORS OF 
METAL AIRCRAFT PARTS 


AIRCRAFT CORPORATION 

NEWTOWN, Bucks County, PENNA. 
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Get all the facts! There are hundreds more — about 
the extra advantages of the new Model B35 Beechcraft 
Bonanza. Check with your nearest Beechcraft distribu- 
tor or dealer, or write for complete information on your 
company letterhead to Beech Aircraft Corporation, 
Wichita, Kansas, U.S.A. 




peed, 184 wph 
ig speed, 170 mph 
750 miles 
nomy, 9.5 gph 



BEECHC RAFTS ARE THE AIR FLEET OF AMERICAN BUSINESS 
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INDUSTRY OBSERVER 

► Swept-wing turboprop version of the B-36 bomber now under discussion 
between USAF and Convair would be a tractor plane for two reasons: 
problem „( ,™ B beck wing kMM by cbenge la prweg.l.nt 


Pratt & Whitney PT-2 mav be developed from more powerful turbojets 


n ANG 
l-engine fighters with 
»f USAF procurement fun< 
' with North American 


h'they can op. 
; squadrons, tl 
jets is movii 
ids. Program c 


: program of rcpl: 
forward, subject 


natic propeller is being developed for the iour- 
:. A V-belt drive from the Continental 145-lrp. 
reduction ratio of more than 2-to-l between 


jgested by Pratt & Whitney, USAF has allocated 
$5,347,000 in fiscal 1951 for modernization of 325 Wasp Major R-4360 
engines used in earlier B-36 intercontinental bombers. Change includes: 
improved crankcase, lengthening the master rods, lengthening the skirt 
of the cylinders to accommodate the longer master rods (aimed at giving 
an improved centrifugal loading on the main bearing), and additional 
cooling fins around the exhaust. 

irop transport is 
the prototype 
:t-powcred Vis- 
the four Rolls- 




count, fitted with two Rolls-Royce Tav engines i 


rotor damping must be solved through a rate giro applying opposite c; 
control in rolling or pitching, or by offset flapping hinges or some o 
special device before helicopters go into speed ranges higher than 


(table 

cyclic 


► Naval Research Laboratory isjnvestigatingj 


vibration which would be so brief as not to blow a circuit 
but which if continued might result in arcing sufficient 


rsr.fe 


► Watch for Jackie Cochran (Mrs. Flovd Odium) to trv for some new 

under Stewart's sponsorship, flew to win the 1949 Bendix Race. 

► No. 1 Piasecki all-metal HRP-2 helicopter has been delivered at 
Patuxent Naval Air Station for Phase If tests, and the second and third 
of the model are already flying in preparation for delivery soon to the 
Marines at Quantico. 

► MATS fleet of 10 Lockheed C-121 Constellations is being modified to 
increase gross weight from 105,000 to 107,000 lb. As a result of the 
increased gross, MATS is now scheduling nonstop trans-Atlantic flights 
from Westover AFB to Frankfort. 

► Completion of the transition phase of the all-weather RTCA program 
probablv will be postponed a year, to 1954. as a result of the Congressional 
cut of $25 million, CAA Administrator Del Rcntzel believes. 
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Transport Productivity on Long Haul 

Block-to- 
ock Speed 


DC-6 or 
Con-lcll 
DC-4 


Length of With ' 
Routt 

2500 m 


Fuel Used Per Mai 
2350 11,875 


Airlines’ Mobilization-Day Role in Dispute 


Emergency Airlift Requirement 



Carriers and military 
argue over details of 
emergency planning. 

By Charles L. Adams 

Mow far should the military be per- 
mitted to go in taking over the air- 
lines during a war time emergency? 

That's the knotty problem facing 
national defense planners as they 
ponder the air transport industry's 
M-Day role. Working through its Air 
Coordinating Committee, the govern- 
ment lias obtained agreement on the 
broad outline for airline mobilization; 
but civilian and military interests arc 
still clashing over highly-important de- 
tails. 

► Deficit in Airlift— Crus of the civilian- 
military conflict is the deficit in air- 
lift which would become immediately 
apparent in an emergency. The Mili- 
tary Air Transport Sendee has esti- 
mated that even if it took over all the 
strategic aircraft (four-engine planes) of 
the commercial airlines it would have 
no more than one-third of the capacity 
which it requires, and possibly only 
one-fifth. 

Airline officials concede there is a 
serious deficit in M-Day airlift, hut 
they contend it is being aggravated hv 
the military’s failure to cooperate in 
efforts to build up the commercial 
fleet. Further, the carriers believe the 
government will be making a major 
mistake if it permits the military to 
operate the domestic air routes in war- 

Final decision on disposition of the 
commercial air fleet during an emer- 


gency rests with the National Security 
Resources Board, which advises the 
President on coordination and maxi- 
mum utilization of military, indus- 
trial and civilian facilities and man- 
power for war. NSRB already has the 
Air Coordinating Committee's gen- 
eral program for airline mobilization 
policy and now wants specific recom- 
mendations. 

► Details Studied — Agencies repre- 
sented in ACC (Departments of De- 
fense, State, Treasure. Post Office and 
Commerce, the Civil Aeronautics 
Board and the Budget Bureau) are 
working on these details, which in- 
clude an organizational plan for a war- 
time government air transport agency, 
setting up standard contract proced- 
ures for military use of civilian equip- 
ment, and establishing a system of 


wartime priorities for passengers and 

' Many of these projects arc of con- 
tinuing nature, requiring constant 
modification in keeping with chang- 
ing conditions. Recently, CAB sub- 
mitted an extensive study in which it 
estimated the portion of the present 
commercial air transport fleet that 
must be retained to provide minimum 
civilian sendee during an emergency. 
► MATS Strength— Meanwhile. Maj. 
Gen. Laurence S. Kuter, MATS com- 
mander, presented to a closed session 
of the Senate Commerce Committee 
an estimate of airlift requirements and 
availability as prepared by the Joint 
Military Transportation Committee 
of the' Joint Chiefs of Staff. This 
study plots the military’s airlift needs in 
terms of C-54 equivalents and rules 
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BOEING C-97A, about 50 of which arc on order, will help modernize MATS fleet as they arc delivered. This and the larger . . . 



out twin-engine equipment because of 
their inadequate range. 

MAT’s current strategic airlift ca- 
pacity is not impressive and has 
changed little during the past IS 
months. As of Jan. 1, 1950, it had 1 
Douglas C-118 (DC-6), 10 Lockheed 
C-121 Constellations, 7 Boeing C-97 
Stratofreighters, 10 Douglas C-74 
Globemasters and 230 C-54s. 

Giving appropriate weight to the 
larger aircraft, MATS has about the 
equivalent of 290 C-54s in its trans- 
port fleets. In addition, it considers 
"available” some 30-40 C-54s cur- 
rently used in medical air evacuation, 


special missions fleets, command ad- 
ministration and support, tests, and 
research and development throughout 
the Navy and Air Force. There are no 
four-engine transports in "mothballs.” 

The MATS fleet is being modern- 
ized slowly as more C-97s are delivered 
to replace C- 54s. Some of the Douglas 
C-124s (capable of carrying 25 tons of 
out-sized cargo) which the USAF now 
has on order probably will go to 
MATS. 

MATS has estimated its emergency 
needs at 2500-4000 C-54 equivalents— 
requirements varying sharply in accord- 
ance with the mission envisaged. Thus 


even with the civilian reserve, an emer- 
gency airlift deficit ranging upward 
from" 1000 planes is apparent. 

► Civil Fleet— As of Mar. 1. 1950, U. S. 
domestic and international airlines, in- 
cluding large nonscheduled operators, 
had a fleet of 1 10 DC-6s. 264 DC-4s, 
76 Constellations and 43 Stratocruiscrs. 
That's the equivalent of roughly 675 
C-54s. 

The airlines' four-engine strength 
grew about 20 percent during the past 
year and is continuing to expand at a 
somewhat slower rate. 

It is assumed that during wartime 
most U. S. international routes would 
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MATS' KUTER: Estimates requirements. 


be operated either directly by the mili- 
tary or in part by the airlines under 
contract to the military. Domestically 
the commercial carriers hope to preserve 
their identity. 

► Twin-Engine Craft— Even if all the 
airlines’ four-engine aircraft were taken 
over by the military, there would be 
close to 800 twin-engine aircraft avail- 
able for domestic and territorial com- 
mercial use. This includes 137 postwar 
Convairs and Martins, plus 100 high- 
capacity C-46s, many of which are now 
being used for cargo flights. 

By contrast, only 166 twin-engine air- 
craft (almost all DC-3s) were left with 
the scheduled domestic airlines a year 
after the start of World War II. 

Domestic and territorial passenger 
traffic is now more than four times the 
1941 level. But the present twin-engine 
fleet would give more than seven times 
as much lift capacity as the civilian 
fleet remaining after the military take- 
over in 1942. 

► Long-Haul Needs— 'Hie civilian air- 
lines hope to keep some of their 
four-engine transports for long-haul 
domestic routes, including the trans- 
continental link. They want up to 100 
four-engine transports for this purpose, 
and CAB is understood to favor the re- 
quest in part. 

The airlines point out that during 
wartime most of their traffic will be 
high-priority passengers or cargo of mil- 
itarv importance. Thev assert this will 
take a burden from the military fleet. 
Besides, they declare, commercial plane 
utilization (as proved in the last war) 
is higher than military use. so planes 
operated domestically by the airlines 
will be a net gain for the war effort. 

► Modifications Seen— MATS doesn't 
lump all the four-engine commercial 
aircraft together as being immediately 
usable in an emergency. In fact, it clas- 
sifies less than 10 percent of the air- 


lines’ strategic aircraft as "available and 
usable with minor modifications." 

I liesc “available" aircraft include 
many of the 65 cargo and combination 
passcnger-cargo G-54s now operated by 
the certificated airlines plus a dozen or 
so other freighters used by such cargo 
carriers as Seaboard & Western Air- 
lines and Transoccan Air Lines. While 
commercial cargoplanes have the neces- 
sary heavy floors and large doors, a num- 
ber of then) would have to be equipped 
with navigator facilities, additional fuel 
capacity and CW radio for overseas 
duty. 

Balance of the civil fleet is classified 
by MATS as usable only after "major” 
modification. However, airline officials 
believe MATS will not be so finicky 
over modifications if a serious cmer- 

► Military Attitude-Tile airlines see a 
tendenev in the military' to discount the 
value of the civilian airlift reserve even 
though MAI’S would claim all the 
strategic aircraft in this reserve if war 

Airline and CAB-backed plans to 
strengthen the commercial fleet through 
a prototype development program were 
torpedoed early this year by the Budget 
Bureau. Secretary for Air Stuart Sym- 
ington indicated the USAF would like 
to have new long-range cargo and trans- 
port aircraft suitable for commercial 
and military use, but he said available 
funds are needed more urgently for 
combat planes. 

The Air Coordinating Committee is 
now seeking Budget Bureau approval 
for a less-expensive prototype testing 
urogram under civilian control. 

► ATA Recommendations— Besides fav- 
oring a prototype program, the Air 
Transport Assn, has recommended 
these steps to reduce the M-Day airlift 
deficit by increasing commercial traffic: 

• Acceleration of the SC-31 all-weather 
electronic airways program. 

• Carriage of all long-haul first-class 
mail and parcel post by air. 

o Carriage of a greater share of govern- 
ment passenger and cargo traffic by air. 
e Encouragement of international travel 
by U. S. residents. 

USAF backs these objectives since 
their implementation would not cut 
into the military budget. 

ATA also suggests a modified equip- 
ment “mothballing” program. Under 
it the government u'ould stimulate the 
flow of new aircraft types into commer- 
cial and military operating fleets by pur- 
chasing obsolescent but still usable 
planes. 

The former military and commercial 
workhorses, modified for long-range 
carriage of heavy cargo, would be han- 
gared and maintained in readiness by 
private maintenance firms, thus bolster- 
ing fixed-base operators, many of which 
need the business badly. 


► Airlines Worried— What disturbs the 
airlines is talk of a complete takeover 
of all commercial aviation resources in 
wartime-regardless of current plans to 
the contrary— and a suspicion that 
MATS would like to build up its own 
operating strength rather than depend 
on the civilian reserve. Although a com- 
promise was reached within the Air Co- 
ordinating Committee by Department 
of Defense and civilian interests, it is 
known that MATS has prepared and 
submitted to the Secretary of Defense 
an “ideal” mobilization plan from 
MATS’ point of view. 

MATS, ATA emphasized, should be 
kept as a "nucleus” organization. It 
should not be permitted to grow to such 
size that it will compete with the com- 
mercial airlines-even for government 
traffic, 

ATA is under no illusions about the 
whole mobilization picture. It realizes 
that almost all existing plans may have 
to be discarded. An attack on Alaska, 
for instance, w'ould probably bring a de- 
mand for the airlines' twin-engine as 
well as four-engine equipment. 

But ATA is determined not to be 
caught without a program. Since 1947 
it has been making studies which will 
help CAB set up an efficient commer- 
cial war service pattern with the equip- 
ment, personnel and facilities left to 
the carriers during an emergency. 

Convair ‘Frees’ 
Airfleets Subsidiary 

Airfleets. Inc., wholly owned subsidi- 
ary of Consolidated-Vultee Aircraft 
Corp. is going to be turned out into the 
world on its own. 

Airfleets was formed more than a year 
ago by Convair to develop a leasing ar- 
rangement whereby Convair-Liners 
would be made available to those air- 
lines desiring such equipment and need- 
ing financial help for its purchase. De- 
spite ambitious plans which contem- 
plated Reconstruction Finance Corp. 
loans to provide the bulk of the capital, 
no business materialized. 

The companv has evidently since be- 
come a respository for those assets of 
Convair which were not immediately 
productive, earnings wise, or were not 
associated with the company’s main 
military production activity. 

► Airfleets Assets-The assets now 
owned by Airfleets. Inc., consist of the 
former Convair property at Vultee 
Field. Downey, Calif.; Stinson plant at 
Wayne, Michigan; 85 Stinson planes 
and spare parts; notes of Piper Aircraft 
Corp. having an unpaid balance of 
about SI 16,000; 100.000 shares of com- 
mon stock of Piper; 1 5 Convair-Liners, 
and S75.000 in cash. 

Convair assigned a total book value 
to all of these assets so transferred of 
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about $8,500,000. In return, Convair 
received from Airfleets its notes aggre- 
gating $6,825,000 and the 235,000 
shares of common stock outstanding for 
Airfleets. 

► Technical Separation— By declaring a 
dividend of one tenth of a share of com- 
mon stock of Airfleets for each share 
of Convair held, the Convair manage- 
ment is, technically, setting Airfleets 
free as an independent publicly held 
company. The dividend was paid to 


Convair stockholders on March 31 to 
those of record on March 13. 

Actually, however, with the Atlas 
Corp. owning more than IS percent 
of Convair’s common stock, it will also 
own and, presumably control a like per- 
centage of the Airfleets' common stock 
equity. The book value per common 
share of Airfleets is indicated at around 
$7.10. Yet, instead of issuing fractional 
shares, Convair will pay cash at the rate 
of only $4.50 per share. 


It is probable that Convair is setting 
Airfleets free so as not to be burdened 
with non-earning assets, hence making 
its main production activity appear more 
profitable. Moreover, with a recent 
change in the company’s bank loan 
agreement, Convair will now be able to 
pay a cash dividend later this year. 

► Liquidation Possible— The very nature 
of its assets now puts Airfleets Inc. in a 
position to undertake a gradual liqui- 
dating process if desired. 



XH-17 ‘Flying Crane’ 

Hughes Aircraft last week removed 
wraps of secrecy from its jet-powered 
XH-17 helicopter when it was rolled 
from the hangar and into full public 
view from the highway for its first 
ground tests. 

I’he full-scale test rig has been com- 
pleted for sometime and has undergone 
exhaustive tests. 

Twin General Electric J-35 engines, 
normally rated at 5000-lb. thrust, drive 
1 36-ft. diameter rotor. Following 
ground tests the platform will be made 
flyable and flight tested. A new proto- 
type flight test is scheduled under cur- 
rent USAF planning for 1953 after pur- 
chase of copter from fiscal 1952 funds. 

XH-17 was designed to meet Army 
need for short-haul of heavy equipment 
such as tanks and artillery across terrain 
hitherto impassable. Photos give general 
idea of craft’s huge size, with cockpit 
apparently located about 20 ft. from 
ground. Craft could also be used to 
move Fairchild C-120 packplane pods 
from rear echelon supply areas to for- 
ward dispersed areas. 
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AGCA Radar Clears Way for Jets 


New automatic landing approach system handles six 
planes at once; gives rapid all-weather operation. 


By Ben S. Lee 

A new automatic lauding approach 
system-automatic ground controlled 
approach radar— which is capable of 
handling landing approach of six air- 
craft simultaneously, promises an early 
end to present inclement weather land- 
ing hazards. It overcomes a major ob- 
stacle in the path of commercial jet- 
transport development and provides the 
means of making military combat air- 
craft '‘all-weather.” 

In tests conducted at Los Angeles 
Ontario Airport last week two aircraft 
equipped with Gilfillan AGCA systems 
in demonstration for military officials 
were regularly brought to within 50 ft. 
of runway touchdown by autopilot con- 
trolled by signals transmitted from a 
ground AGCA installation without 
human aid. 

► Automatic Landings— At the 50-ft. 
point, control was assumed manually 
and the planes were set down by pilots 
of the respective planes. While com- 
pletely automatic landings have been 
made during test development, land- 
ings were experimental in nature and 
are at present outside the realm of de- 
sign intent. 

Automatic GCA, briefly, is a new cir- 
cuit system added to conventional GCA 
ground equipment. The circuits, from 
radar signals received on the ground, 
automatically measure distance of the 
aircraft from touchdown, its position 
(to left or right of course) and up and 
down from glide angle. It automatically 
provides continuous electronic control 
signals to incoming aircraft to point 
of touchdown. 

Rapid control of military jet aircraft 


traffic during all-weather operation is a 
vital factor in national defense strategy. 
Stacking during inclement weather by 
numbers of jet craft is a situation scrup- 
ulously avoided. It often cancels out 
jet planes other all-weather capabil- 
ities. Eventual adoption of AGCA 
equipment by fighter craft or commer- 
cial jet transports, in effect, will also 
increase range since exceedingly rapid 
approach and landings may be accom- 
plished with the system. 

► Eliminates Human Error— Advantage 
of AGCA lies in the fact that it elimi- 
nates human control error factor both 
in the air and on the ground. Secondly, 
it increases airport air traffic capacity' 
through ability to control sequentially 
the landing approach of up to six air- 
craft simultaneously. 

Prime feature of the multi-brained 
radar robot is that it combines the three 
present landing approach methods into 
a single system: 

• Controls landing approach automati- 
cally of aircraft equipped with auto- 
pilot. 

• Talk-down landing provided simultan- 
eously for aircraft without autopilot, or 
with mal-functioning airborne equip- 

• Activates ILS cross-pointer meter for 
cross-check or manual control if de- 
sired by the pilot. 

The airborne AGCA equipment is 
compact (not much larger than a shoe 
box) and weighs 7 lb. It is designed for 
ooeration on a single radio frequenev to 
meet military specifications for fighter 
aircraft concerned with weight econo- 
mies. Requirement for light weight 
when the equipment is available com- 
merciallv. will prove of value to the 


private pilot. With the compact system 
the private pilot will be able to obtain 
automatic landing service at a cost far 
less than present price and weight cost 
of ILS equipment. 

► Tower Monitoring— Operationally, the 
measurements arc made automatically 
and monitored by a tower controller as 
incoming aircraft are displayed on the 
cathode ray tubes. By reading four 
meters the control tower operator is 
able to watch the distance of the plane 
to touchdown, speed, number of feet 
the plane deviates from right or left of 
path, and the number of feet the plane 
is above or below the proper glide path. 

In multi-plane approaches, as craft 
are picked up on ground scapg, data are 
transmitted and automatically set a 
predetermined traffic-control distance 
separation. In the event of an impend- 
ing overtake, succeeding plane is given 
an automatic wave-off and the next 
plane in pattern is given corrective set- 
tings. Wave-offs are also automatic in 
the event of mal-functioning of the air- 
borne equipment, failure of the craft to 
respond to ground control, or if plane 
gets outside of safe landing limits. 

► Traffic Capacity— Because it is mo- 
bile, AGCA can utilize several runways 
which, under instrument conditions, is 
often vital because of shifting wind con- 
ditions. At the same time AGCA can 
serve parallel runways simultaneously. 
This is tantamount to increasing traffic 
capacity bv reducing time separation for 
actual landing time required. 

Additional safety factor of the sys- 
tem in operation is that bulk of equip- 
ment is on the ground where mainte- 
nance is continually at hand. Safety 
check features built into equipment 
make it impossible, however, for the 
system to cause an unsafe condition. 
For instance if the aircraft is perform- 
ing badly or if it varies past unsafe lim- 
its, a warning light glows and a bell 
rings notifying the pilot. 

► Self-Check Operation— Ground equip- 
ment is also circuited so that it checks 
on itself continuously. If the system is 
not performing properly an automatic 
wave-off is transmitted. A final check, 
of course, is provided by the control 
tower operator who can scan visual 
AGCA meters cabled to the tower 
from the mobile equipment. 

There are imperfections which can 
occur in coupling units or in the auto- 
pilot for which there is no present de- 
visable safety check in an ILS system. 
For example, under ILS. a condition 
could develop wlicrebv an aircraft could 
keep coming in despite dangerous devi- 
ation from glide path. Similar condi- 
tions are impossible under AGCA be- 
cause the radar-operated circuits deter- 
mine anv deviation immediately whether 
caused by equipment error or by drift 
and automatically transmit a correction 
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► R&D Board Requirement— Air Force 
predicts that completion of development 
tests this fall will result in an imme- 
diate quantity production contract be- 
cause of military necessity. Joint Chiefs 
of Staff have approved a Research and 
Development Board requirement that 
certain categories of combat craft be 
equipped for completely automatic 
flight by 1955. 

Experiments are already under way 
by Air Materiel Command at Watson 
Laboratories, Red Bank, N. J., to han- 
dle the final 50 ft. of descent to touch- 
down. This system envisions switching 
control of an aircraft at 50 ft. altitude 
to an altimeter measuring height of 
the aircraft to the ground. Through 
altimeter control, the throttle is cut 
back on predetermined rate of descent 
speeds as the plane approaches touch- 

The method results in the aircraft 
flying in a curve of space which is 
flared out as the plane approaches touch- 
down. Should a gust of wind throw 
the plane up or down a few feet, touch- 
down objective is automatically reset 
and correction control signals trans- 

► Eliminate Flare-Out— Eventually, need 
for flare-out altimeter control will be 
eliminated. Present test equipment 
makes its use mandatory. Research is 
being conducted to replace flare-out 
svstem with reverse altimeter control. 
This is a precise ground radar to meas- 


ure and. set rate of descent. Advantage 
of the equipment is. 

• Extra equipment in the aircraft is 
eliminated. 

• Ground controlled system is usable 
over rough terrain where the altimeter 
method is now useless. 

► Advantages— Summing up, AGCA has 
these outstanding advantages: 

• AGCA can handle all aircraft having 
any degree of instrumentation (talk- 
down control for unequipped aircraft; 
zero-reader control for aircraft having 
zero reader; fully automatic course and 
glide-path control for aircraft having 
AGCA units and autopilots). 

• Traffic capacity of up to six aircraft 
simultaneously on a single channel. 

• Automatic monitoring of safety of 
all aircraft on approach, supplying a 
“go-round” signal when a hazard de- 
velops (overtake or missed approach). 

• Vocal instruction in case of emer- 
gency by human monitor. 

• Control signals to anv aircraft on ap- 
proach are entirely independent of 
effects on other aircraft. 

• Parallel runways can he served simul- 
taneously by single AGCA equipment- 
vital factor in military operations or 
for commercial traffic control. 

• No special eouipment receiver re- 
ouired in aircraft. Regular VHF or 
UHF communications receiver and 
transmitter, standard electrical input 
autopilots, plus seven lb. AGCA unit 
is all that is required. 


Turboprop is Step Before Jets 

Convair data indicates economic value of turboprop 
versions of existing transports as intermediate step. 


By Alexander McSurely 

Engineering data already developed 
by Consolidated Vultee in its Allison- 
powered Turboliner project supports 
two economic conclusions: 

• Turboprop modification of existing 
transport airframes provides the inter- 
mediate step toward long-range turbojet 
transports. 

• Creation of category of propeller-tur- 
bine transports for short- and medium- 
range flights is justified as economically 
solid. 

Analysis of the general turboprop 
transport picture in these terms was 
made by W. C. Keller. Convair engi- 
neer at the recent IAS flight propulsion 
meeting at Cleveland. 

Suoporting his conclusions with defi- 
nite figures on performance expected to 
be achieved when the first turboprop 
Convair-Liner flies this summer, Keller 
reported: 

• First airnlane will have a gross weight 
of 41,200 lb., will cruise at 310 mph, 
at 16,000 ft. at 75 percent rated power 


and will have 350 mph. top speed at 
same altitude. 

• Sea level rate of climb is 1940 ft./min. 

• Service ceiling is 32,500 ft. 

• Takeoff distance over a 50 ft. obstacle, 
is 2150 ft. 

Unit to be used in the engine, the 
Allison Model 501-A2 (T-3S), is a 
turbine section and a propeller reduction 
gear housing joined by an interconnect- 
ing tubular structure. Later models will 
have the interconnection replaced by a 
structure that is more compact and 
more efficient. 

► Reduction Gear— Propeller to be used 
is a four-blade Aeroproducts steel pro- 
peller of 1 3 ft. 6 in. diameter. Gearing is 
12:5:1 resulting in a propeller rpm. of 
1 146 for a turbine speed of 14,300 rpm. 

The present 501 has a static rating of 
2550 shaft hp. and 415 lb. thrust with 
a 2750 hp. equivalent shaft power rating 
at takeoff speed. Dry weight is 1225 lb. 
resulting in a lb. per hp. figure of .448. 
It is expected that the power of the 501 
will be substantially increased with 
negligible weight and space change, as a 


result of further developments now 
under way. 

► Low Weight— Allison has stated that 
with a regular production schedule the 
501 engine can be produced for the 
same cost per pound that applies to any 
other engine of similar power. This 
brings the conclusion that the low 
weight per hp. would lead to lower costs 
for turboprops than for piston engines 
of equivalent power, or that higher- 
pOwered turboprop engines could be 
purchased, weight for weight and dollar 
for dollar, as against piston engines. 

The Convair installation results in a 
weight saving in the General Motors 
plane installation of 1400 lb. Substan- 
tially the same thrust line is maintained 
as in current Convair-Liners, by locat- 
ing the centerline of the propeller below 
the turbine axis, and laying the turbine 
and tailpipe over the wheel well and 
wing structure. 

Identical firewall contour of the 240 
is being retained as well as the basic 
nacelle lines aft of the firewall, modified 
only for the tailpipe change. This design 
makes possible a future program of issu- 
ing conversion kits to airlines operating 
piston-engine Convairs. 

► Engine Mounting— Engine mounts at 
three points, two attached to the mono- 
cocque forward section of the nacelle, 
the third at the compressor section at- 
taching to the firewall. Air is ducted 
directly to the turbine from a scoop in 
the top of the nacelle, while turbine 
exhaust is directed into the tailpipe with 
an aspirating connection. 

Combustion heaters for wing and tail 
anti-icing are supplied because of low 
engine heat rejection. Two heaters in 
each nacelle get air from the oil cooler 
duct, while heater exhaust also goes 
into the tailpipe. 

► Oil Cooling— Oil cooler air is ducted 
to the cooler, then dumped overboard. 
Major oil cooling requirements are for 
gear box lubrication with onlv about 30 
percent required for the turbine. 

Large center door in bottom of 
nacelle makes engine readily accessible, 
with floor of the turbine compartment 
similarly hinged for quick access. Fluid, 
electric and control lines have quick. dis- 
connect fittings. 

Compressed air supplied by an 
AiResearch gas turbine compressor does 
the starting. 

Powerplant controls have been de- 
signed bv Aeroproducts for Allison, and 
are primarily electronic. Development 
continues on the control although it is 
indicated satisfactory. A single power 
lever in the cockpit controls each tur- 
bine. However, the first Turboliner will 
have alternate means of separately con- 
trolling propeller and turbine, in ad- 
dition to the automatic control. 

► Taxi Control— Taxiing control is by 
propeller pitch change rather than rnm. 
since idling speed of the turbine is close 
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to the top speed produced by the engine. 

An alternate nacelle configuration 
also will be studied by Convair and Alli- 
son. This uses the entire nacelle as a 
plenum chamber with air supply from 
an annular inlet about the propeller 
spinner. 

Range payload curves indicate a sub- 
stantial gain for the turboprop for short 
and medium ranges, with the bonus of 
lower powerplant weight effective until 
higher fuel consumption and range 
cause a reversal in advantage beyond the 
400-mile ranee. 

► Operational Factors— Study of opera- 
tional economics indicates that there 
will be no change in engine price on a 
conservative assumption, and that 
maintenance costs will be about the 
same, with maintenance life between 
overhauls expected to be as good or bet- 
ter than piston engines, after initial 
service test difficulties are experienced. 

Turbine wheel temperatures directly 
affect power output and specific fuel 
consumption, and inversely affect time 
between overhauls with an overlying 
trend of improvement expected for all 
three. 

► 500-Hr. Overhaul— It is expected that 
improvement in maintenance time will 
reach a point where turbines can obtain 
500-hr. maintenance spans soon, and 
should considerably exceed this figure 
by the time the 501 is commercially 
available. Line maintenance on jet en- 
gines is already lower than for piston 
engines, and major line maintenance 
item on the turboprop is expected to be 
the propeller controls. Absence of vibra- 
tion is expected to alleviate airframe 
maintenance problems. 

Fuel costs of 12 to 14 cents a gallon 
for kerosene or the standard ict fuel 
ANF-5S. with higher heat content of 
kerosene adding to economy of its use 
are compared to a 20-cents-a-gallon 
gasoline cost. It is exoected that sav- 
ings accomplished will justify logistics 
of the additional fuel supolv. 

Reports that turbine engines suffer 
more than reciprocating engines in hot- 
dav performance arc confirmed, but in 
the case of the Convair-Allison proiect 
it is concluded that net power available 
is still higher than that of comparable 
reciprocating engines. Hot dav power 
loss can be minimized bv water injec- 
tion now under consideration. 

‘Operation Swarmer’ 
Will Test Planes 

USAF participation in the 600-plane 
Operation Swarmer to be conducted at 
Ft. Bragg. N. C., late this month will 
be hvo-fold in scope. 

• Crvstallization of planning for aircraft 
requirements will be real undercover 
goal of USAF. based on tactical perform- 
ance of aircraft participating in the 


Direct Flying Costs of AF Planes 


Direct flying cost of the Con- 
vair B-36 intercontinental bomber 
per hour is $1024.17 according to 
USAF sources. The cost figure in- 
cludes supplies, equipment, gas, oil 
and lubes, but does not reckon in 
labor costs. 

Next most expensive operational 
combat plane in the USAF hangar, 
the Boeing B-50 bomber costs $421 
an hour on the same basis, as com- 
pared to $386.77 for the four-jet 
North American B-45 light bomber, 
$233.32 for the Boeing B-29, and 
$96.97 for the B-17. 

Newest and fastest jet fighter in 
operational status, the North Amer- 
ican F-86 Sabre, costs $145.11 an 
hour as compared to hourly flight 
costs of $120.18. for the Lockheed 
F-80 Shooting Star, and $117 for 
the Republic F-S4 Thunderjet 
fighters. Indication of the step-up 


in operational costs of the jet fight- 
ers over the older piston-engine 
fighters is seen in hourly costs of 
$68.95 quoted for the Republic 
F-47 Thunderbolt and $62.92 for 
the North American F-51 Mustang, 
and $96.49 for the North American 
F-82 Twin Mustang. 

Highest military transport hourly 
flight cost shown is $272.40 for the 
Boeing C-97 Stratofrcightcr. Doug- 
las C-74 cargo plane flight cost per 
hour is $237.45. Other transport 
flight hour costs include: Douglas 
C-54, $97.71; Fairchild C-82, 
$79.27; Curtiss C-46, $57.50; 
Douglas C-47, $37.63; Beech C-45, 
$18.61. 

Other direct flying cost per hour 
figures include: Sikorsky H-5 heli- 
copter, $40.54; Convair L-5 liaison 
plane, $8.48; and North American 
T-6 Trainer, $13.84. 


operation. Air Force will base fiscal 
1951 aircraft procurement of seven types 
of planes on a top-level evaluation of 
swarmer performance. 

• Air Force tacticians hope to settle 
once-and-for-all the hotly debated ques- 
tion of USAF ability to provide effective 
logistical and tactical support of ground 
troops during the maneuver in actual es- 
tablishment and support of an airhead. 

Lt. Gen. Lauris Norstad, USAF’s top 
strategist, designed the 40,000-man 
problem which will place every current 
combat type production aircraft except 
the intercontinental B-36 into competi- 
tive evaluation. Among the transport 
types which will fly in support of 
Swarmer arc the C-119, C-82, C-74, 
C-54 and C-46. Fighter types which 
will come in for tactical evaluation are 
the F-86, F-S4. and the RF-S0, plus a 
number of B-45s and a token repre- 
sentation of B-47s. 

Some 600 planes comprising ten dif- 
ferent types of combat production 
models adaptable to logistical and tac- 
tical support techniques are being 
groomed for a thorough evaluation 
shakedown during the two-week maneu- 
ver. Planes from Military Air Transport 
Service will be used in heavy troop and 
cargo movement phases of the exercise 
and will also be on competitive status. 

Plan envisions actual establishment 
of an airhead by some 35,000 combat- 
equipped troops. All troops will be 
flown into the airhead and every pound 
of equipment and food for troop exist- 
ence and maintenance in battle will 
be air transported. Major Army units 
engaged in the exercise will be the 82nd 
and 1 1 th Airborne Divisions plus about 
100 other Army units from all parts of 


the nation. Air Force will employ an ad- 
ditional 5000 officers and men in the 
maneuver. 

Crash May Upset 
B-25J Trainer Plan 

Jack Steppe, assistant to chief tech- 
nical engineer, and six other North 
American Aviation employes lost their 
lives in the crash of the company’s twin- 
engine B-25J trainer modification 
demonstrator (Aviation Week March 
27) as it returned to Los Angeles after a 
Washington demonstration. Plane was 
reported attempting an emergency 
landing on a highway in a violent wind 
storm, near Mesa, Ariz. 

Others in the plane were: E. A. 
(Tony) O’Brien, project engineer on the 
13-2 5 J modification; Miles Towner, 
pilot; Dominic Kuchan, crew chief: 
Robert W. Foy. public relations; James 
Schaeffer, technical representative, and 
Tyrus J. Kehmeier. technical representa- 
tive at Patuxent Naval Air Station. 

Steppe served as a North American 
project engineer on the P-51 Mustang: 
later as vice-president, engineering, of 
Globe Aircraft Corp., original builder 
of the Swift personal plane, and later as 
vice-president, engineering, of Culver 
Aircraft Corp., at Wichita. He returned 
to North American after Culver Corp. 
went into liquidation. 

Effect of the demonstrator crash on 
North American's proposal to USAF to 
modify similarly manv of the 1400 
B-25Js remaining in USAF storage in 
usable condition, had not yet been de- 
termined last week, pending further in- 
vestigation of the accident. 
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Sweepback Effect on Box Beam Stresses 


Tests at NACA disclose major consequences only on 
inboard portion. Accurate theory developed. 


The aerodynamic advantages of wing 
sweep are well known but sweeping 
the wing back presents structural prob- 
lems that are growing more acute as 
speeds increase and wings grow prog- 
ressively thinner and more flexible. 

Sweep back results in an increase in 
local lift coefficient and loading co- 
efficient outboard so that the tips of 
swept wings are more heavily loaded 
than those of straight wings.’ 

Coupled with this phenomenon is 
the ever-decreasing thickness of high- 
speed-aircraft wings, with resulting 
lowering of stiffness and consequent 
susceptibility to aeroelastic difficulties.’ 

An additional vital problem is created 
by the fact that the aerodynamic load- 
ing of swept wings is greatly affected 
by the structural deformation caused 
by the loading. 

► Components Analyzed— Simultaneous 
consideration of all of these effects re- 
sults in design problems of tremendous 
magnitude, whose solution requires ex- 
tremely complex mathematics and the 
assistance of special electronic comput- 
ing machines. 

For this reason, the problem to date 
has been attacked by breaking it down 
into its component parts, each of which 
is solved on the basis of simplifying 
assumptions. 

An example of this approach is the 
measurement of stress and distortion in 
a 45-deg. swept box beam subjected 


to bending and to torsion reported by 
Zender and Libove.* 

► Beam Makeup— As an initial approach 
to the problem, a simple box beam 
without taper was subjected to sym- 
metrical bending and twisting loads and 
its stresses and distortions measured. 
The beam was built up on two steel 
spars, with 0.078-in. webs and 14 x 
1} x 4-in. flanges, and 0.050-in. 24S-T 
aluminum alloy skin. 

The skin was stiffened by J x ) X 
A -in. external stringers parallel to the 
spars and spaced 2 in. apart, or 13 be- 
tween the spars. A center-section 30 in. 
wide, simulating a fuselage, used similar 
construction, the outer panel and center 
section spars and stringers being spliced 
to form a homogeneous structure. 

► Load Application— Tire bending load 
was applied by a hand-operated winch 
winding a cable attached to an I-beam 
and then to the tip bulkheads to in- 
sure symmetrical loading. 

The twisting load symmetry was ob- 
tained by an "up” load on the out- 
board end of the tip bulkhead, the 
center of which was secured through a 
cable to the center winch. 

Tip bending load applied was 2.5 
kips, the twisting load was 43.42 kip- 
inches. Strain gages were used to meas- 
ure strains and the deflections were 
measured by dial gages. 

► Analysis— Results of the bending tests 
show that the main effect of sweepback 



on the stresses due to bending loads is 
to produce a concentration of normal 
stress and vertical shear in the rear 
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spar at the cross-section immediately 
outboard of the carry-through bay, 
whereas the normal stress and vertical 
shear in the front spar at this cross 
section are relieved. 

Stresses in the outer portion of the 
box beam tested, extending from the 
tip to a cross section approximately one 
chord length from the last complete 
inboard cross section, were given with 
reasonable accuracy by elementary for- 
mulas for bending of beams. 

Normal stresses in the stringers and 
flanges in the outer portion of the 
beam are fairly close to those given 
by the formula Mc/I (in which M 
is bending moment in kip-inches, c 
is distance in inches from neutral axis 
to any fiber and I is the moment of 
inertia in inches to the fourth power j. 

The skin and spar shear stresses in 
the outer portion of the beam are fairly 
close to those given by the formula 
VQ/It (where V is shear force in kips, 
Q is static moment in inches cubed, 
and t is thickness in inches). 

However, the normal stress in the 
rear spar near the root was 1.40 times 
Mc/I and the vertical shear stress was 
1.33 times the vertical shear stress at 
the tip, indicating a substantial “load- 
ing up” of the rear spar and a cor- 
responding relief of stress in the front 

► Section Warp— This loading . up of 
the rear spar is a consequence of the 
geometry of the sweptback wing prob- 
lem. Inspection of Fig. 1 shows that 
bulkheads 6 and 8 form a triangular 
bay. As a result, more restraint is of- 
fered to the rear spar at bulkhead 6 
than to the front spar. 

Hence, the front spar rotates more 
in its own plane at bulkhead 6 than 
does the rear spar. The result is a 
warping of the cross section at 6. 

Fig. 2a illustrates the stress distribu- 
tion in the box outboard of bulkhead 
6, assuming symmetrical elastic re- 

Fig. 2b shows a self-equilibrating 
antisymmetrical stress distribution ap- 
plied to the box outboard of bulkhead 
6 simulating the warping of the cross 
section previously mentioned. 

By the principle of superposition, the 
stress distribution of that portion of 
the box beam outboard of bulkhead 6 
can be obtained by superimposing the 
distributions of Fig. 2a and 2b, result- 
ing in the distribution shown in Fig. 
2c, which agrees closely with the re- 
sults obtained. 

► Bay Changed— 1 The shear-lag portion 
of the stress distribution shown in Fig. 
2a can be obtained by conventional 
shear-lag calculations, using the method 
of Reference 4. The triangular bay 
is replaced by a rectangular bay clamped 
at its inboard end with a length equal 
to 15 percent of the length of the 


front spar of the triangular bay, and 
a shear-lag calculation is made tor the 
resulting cantilever box beam. 

The torsion-bending part of the 
stress distribution can be obtained by 
applying the principle that the warping 
of the cross-section at bulkhead 6 due 
to the stresses shown in Figs. 2a and 
2b, when the cross-section is considered 
part of the inner portion made up of 
the triangular and carry-through bays, 
must be the same as the warping when 
the cross-section is considered part of 
the cantilever outer portion. 

► Twist Test Data— Results of the twist- 
ing tests show that the skin and spar 
shear stresses due to tip twisting mo- 
ments are substantially the same as 
those given by the elementary formula 
T/2At (in which T is torque in kip- 
inches, A is area enclosed by the cross- 
section in square inches, and t is thick- 
ness in inches) in the outer portion 
of the beam extending from the tip 
to a cross-section about one chord 
length from bulkhead 6. 

From this cross-section inboard to 
bulkhead 6 the skin and spar shears 
change slightly from their elementary 
values as a result of the restraint against 
cross-sectional warping provided by the 
triangular bay. 

This restraint against warping pro- 
duces stringer stresses about half the 
magnitude of the shear stress T/2At at 
bulkhead 6. From bulkhead 6 towards 
bulkhead 8 in die triangular bay both 
the skin and spar shears show a marked 
decrease. 

Calculations show that, for the pur- 
pose of estimating the skin and spar 
shears and the bending stresses due to 
torsion just outboard of bulkhead 6, 
the triangular bay may be replaced by 
a rectangular bay of half the length 
clamped at its inboard end. 

The resulting structure is an ordi- 
nary cantilever box beam and the theory 
and formula of Reference 5 may be 
applied. 

► Spar Deflections— The estimated spar 
deflections were computed by assuming 
the beam to be clamped as a cantilever 
at bulkhead 6 and superimposing on 
the cantilever deflections the deflections 
due to the flexibility of the inner por- 
tion of the beam. Computed results 
together with actual test points are 
depicted in Fig. 3a, which shows the 
validity of these assumptions. 

The measured and computed spar 
deflections were used to calculate the 
rotations of cross-sections perpendicular 
to the spars and cross-sections parallel 
to the direction of flight, Fig. 3b. 

Here the agreement is not so good 
and is explained by the presence of an 
indeterminate amount of bending in 
bulkhead 6 in its own plane as well 
as die rate of twist caused by the warp- 
ing of the cross-section at bulkhead 6. 



► Torsion— Fig. 4a shows the distortion 
due to torsion. The computed curve 
is obtained by applying ordinary tor- 
sion theory formula dif>/dx = T/GJ 
(in which <f> is rotation of cross-sec- 
tion in radians, x is distance from 
origin in inches, T is torque in kip- 
inches, G is shear modulus of elasticity 
(4000 ksi.) and / is torsional stiffness 
constant in inches to the fourth power) 
to the outer portion of the beam and 
then superimposing rigid-body trans- 
lations and rotations due to the flex- 
ibility of the inner portion of the beam. 

The measured and computed spar 
deflections shown in Fig. 4a were used 
to calculate the cross-sectional rotations 
shown in Fig. 4b. 

It is apparent from the foregoing that 
those portions of swept wings lying 
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n formulas and that the only 
new problems posed by wing sweep 
arise from the 1 ' ’ 


; are available for 
;ing reasonably accurate calculations 
1 • of such bays on the bend- 


of the effects 
ing and torsic 
for the wing 



Clutch For Tunnel 

An order for the development and 
manufacture of a 180-hp. fluid magnetic 
clutch has been placed with Duncan & 
Bayley, Inc., Buffalo, N. Y., by NACA. 

Believed to be the largest mechanism 
of its kind, the 5100 lb.-ft.-torque de- 
vice will be used by NACA as a means 
of control for model studies in a new 
supersonic wind tunnel project. 

Duncan & Bayley lays claim to being 
the first to produce commercial con- 


Ssshs 

Rabinow of the National Bureau of 
Standards. 

Caster Savings 

Standardization on eight types of cas- 
ters for plant equipment has brought 
initial savings of $25,000 and resulted 
in improved procurement practices at 
Lockheed Aircraft Corp., Burbank, 
Calif. 

To facilitate its standardization pro- 
gram, Lockheed purchased Aerol Caster 
Corp. Casters produced by the subsidi- 
ary firm, to keep on wheels Lockheed's 
8000 movable workstands and equip- 
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Why Sodium Cooled Valves? 


The trend of modern engines is to operate at 
higher speed and more economical fuel-air 
ratio. In considering factors which influence 
exhaust valve life, temperature is the domi- 
nant one. High temperatures sharply reduce 
the resistance to corrosion, distortion, and 
fatigue life of the finest alloy steel. The effec- 
tiveness of sodium cooling in reducing valve 


temperatures is shown by the curves below, 
which are typical of recorded test data. 

The curve "Effect of Fuel- Air Ratio” shows 
that as the mixture is leaned out to obtain 
maximum economy, valve temperatures rise. 
The curve showing "Effect of Engine Speed" 
indicates that temperature rises quite rapidly 
as speed increases. 



VALVE DIVISION • 9771 FRENCH ROAD • DETROIT 13, MICHIGAN 



Performance Points to Pesco First! 



60,000 feet UP in 2 minutes! 

Over 11 miles . . . straight up ... in two minutes . . . 40,000 feet in the first 
minute . . . and operating perfectly every foot of the way . . . that’s the kind of 
performance Pesco engineers are building into Pesco fuel pumps. 

In Pesco's new fuel system test laboratory — a special building, specially 
equipped — Pesco engineers are constantly subjecting Pesco fuel pumps to operat- 
ing conditions which reproduce perfectly the same conditions under which fuel 
pumps must perform in actual flight . . . conditions of abrupt altitude, temperature 
and pressure changes . . . changes even in the physical characteristics of the fuel. 

Not once, but many times each pump must repeat the grueling tests . . . pump- 
ing millions of gallons of fuel without benefit of lubrication. After each test, each 
pump is disassembled and every part checked. That’s why Pesco engineers know 
Pesco pumps will deliver. 

Testing is only one step in Pesco’s program of research, engineering, manu- 
facturing and testing that is constantly setting new and higher performance 
standards for fuel, air and vacuum pumps, hydraulic pumps and motors, and 
related accessories for the aircraft industry. It is an important reason why Pesco 
products will help your aircraft set new records for performance, safety and 
efficiency. 
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Engineers View Flight Propulsion Future 


Advantages of various powerplant systems weighed; 
propeller, icing, rocket burning factors examined. 


Representatives of a wide segment of 
the aviation industry assembled at the 
Fifth Annual Flight Propulsion Meet- 
ing of the Institute of the Aeronautical 
Sciences, in Cleveland, Ohio, to give 
the latest thinking in their respective 
fields. Technicians brought together 
included engine experts, propeller 
engineers, areodynamicists, a nuclear- 
energy engineer, aircraft designers, air- 
line engineers, NACA researchers. 

Here are summaries of papers pre- 
sented at this Mar. 24 meeting. 

Do We Need Tnrboprops?— F. V. 
Farrar, executive engineer, and R. E. 
Johnson, field engineer, Wright Aero- 
nautical Corp. 

Fundamental considerations involved 
in selection of an aircraft powerplant 
are no different today than 20 years ago. 
However, the problem is greatly com- 
plicated by the number of different 
types likely to be available in the near 
future. To determine the need for 
turboprops, factors of cost of engine op- 
eration and airplane speed and range 
with reciprocating engines, turboprops 
or turbojets are examined. 

The analysis indicates that a turbo- 
prop-powered transport in the 350- to 
550-mph. cruising speed range will ex- 
hibit lower cost per ton mile than a 
plane powered by reciprocating engines 
or turbojets. The turboprop-powered 
craft with a given payload will flv about 
100 mph. faster than one powered by 
reciprocating engines, for the same op- 
erating cost per mile. 

Design Refinements in Modem Pro- 
pellers— Thomas B. Rhinos, chief de- 
velopment engineer, Hamilton Standard 
division. United Aircraft Corn. 

The general process of design refine- 
ment as applied to aircraft propellers 
is discussed in relation to fundamentals 
of propeller aerodynamics that establish 
the ultimate goals toward which 
progress is desired. 

Examples of design refinement activ- 
ity arc presented in particular con- 
nection with the problems encountered 
in achievement of good aerodynamic 
performance at high airplane speeds. 
Current wind tunnel test results in this 
field are summarized and related to the 
nrobable ultimate performance that can 
be expected for high-speed flight. 

The Optimum Performance of Short- 
range Rocket Powered Missiles-Allen 
F.. Puckett, head. Missile Aerodynamics 
Section, and R. H. Edwards. Hughes 
Aircraft Co. 


Performance of a rocket-powered mis- 
sile is investigated under conditions 
where gravity and lift have small in- 
fluence on this factor. Dependence of 
required propellant on range, average 
flight speed, and burning time or burn- 
ing program, including the effect of 
drag, is calculated approximately. 

It is found that an optimum burning 
program exists, and that even for a con- 
stant burning rate, under certain condi- 
tions there will be an optimum burning 

Atomic Energy for Aircraft— A. Kalitin- 
sky, chief engineer, NEPA division, 
Fairchild Engine and Airplane Corp. 

The high concentration of energy 
available in atomic fuels, and their high 
cost and relative scarcity mark them 
for uses where there is a high premium 
on performance rather than on direct 
cost per unit of power produced. Pro- 
pulsion of aircraft is one of the possible 
applications which meets these require- 
ments. Since the performance of an 
atomic-powered plane would not be af- 
fected by range requirements, very high 
performance in terms of speed and alti- 
tude could be combined with a high 
payload and a practically unlimited 
range. 

Principal obstacles in the design of 
an atomic aircraft engine are the de- 
velopment of shielding against the 
lethal nuclear radiations, within the 
weight limits imposed by aircraft use; 
adequate cans to retain radioactive fis- 
sion products: a reactor capable of op- 
erating at high temperatures, power 
densities and thermal stresses; and a 
safe, flexible control system. 

Looking Ahead with Air Transport— 
Charles Froesch, chief engineer, East- 
ern Air Lines, Inc. 

This paper briefly outlines the pres- 
ent status of the air transport industry 
and, looking ahead, the author proceeds 
to determine what speed can be justified 
economically and best serve the public 
interest. Also, how large can we afford 
to build air transports to meet frequen- 
cies of schedule requirements and yet 
earn a profit, and how can the newer 
jet propulsion developments be best 
used at the greater speeds than were 
possible heretofore. 

Tentative specifications for a medium 
range and local schedule operation air- 
craft are discussed. Advantages of the 
helicopter versus the airplane for local 
schedule operation are presented. Air 
cargo transport specifications are also 
discussed. 


Some design and operational require- 
ments of high speed transport aircraft 
arc presented to stimulate the designer's 
ingenuity and guide his thinking. 
Propulsion Analysis for Long Range 
Transport Airplanes— A. Kartvcli, vice- 
president and chief engineer, Republic 
Aviation Corp. 

In analyzing the performance of 
modern air transport aiiplanes with 
various types of propulsion schemes, 
the problem is found to be too complex 
and dependent upon manv other vari- 
ables to permit valid conclusions to be 
drawn from an overall generalized 

The problem, therefore, has been re- 
stated in terms of determining the effect 
of various propulsion systems on the 
range vs. speed performance of an 
optimum size transport airplane de- 
signed for transoceanic or transcon- 
tinental operation with a payload of 

10.000 lb. Since fuel load is also a 
major variable in any such analysis, this 
quantity has been kept constant, with 
the assumption, in each case, that the 
wing is chosen of just sufficient size to 
house the same fuel volume. 

Reciprocating engine, turboprop, and 
turbojet propulsion systems have been 
studied at altitudes from 20,000 to 

40.000 ft., and curves of the relative 
range characteristics are presented. 
Turbine Powered Transport Develop- 
ment— R. D. Kelly, superintendent of 
technical development, and F. F. Davis, 
engineering and maintenance assistant 
to vice president, operations, United 
Air Lines. Inc. 

The British aircraft industry has 
demonstrated to the air transport op- 
erators that the turbine powerplant has 
many qualities which make its applica- 
tion to commercial transport very at- 
tractive. The demonstrated reduction in 
cabin noise and the almost complete 
absence of engine vibration are the 
most important improvements made to 
passenger comfort in many years. 

The great increase in speed because 
of the greater power and reduced drag 
of the turbine powerplants is considered 
most inviting. 

The present problem of the commer- 
cial transport operator is to evaluate the 
practical day-to-day operating character- 
istics of these new aircraft to determine 
if thev arc economical, safe and have 
the ability to be integrated into our 
present extensive commercial opera- 
nds is the approach the authors have 
attempted in this paper. They believe 
the problems are formidable, but are sure 
that the turbine engine eventually will 
replace reciprocating powerplants in all 
high-speed airline equipment. 
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Propeller Turbines in Transport Air- 
craft— W. C. Keller, project engineer, 
Consolidated Vultee Aircraft Corp. 

Convair's history with propeller-tur- 
binc-powercd aircraft includes the 
world's first flight with such engines in 
the XP-81 in 1945, using a General 
Electric TG-100. 

Possibilities of subsequent engineer- 
ing developments were such that Alli- 
son T-40 turbines were chosen to power 
Convair’s new Navy patrol flying boat, 
the P5Y, scheduled" for flight early this 
year. Increased performance expected 
through use of these engines should 
yield tremendous impetus to the design 
of water-borne military aircraft. 


With demands for improved eco- 
nomic and aerodynamic performance in 
commercial transport aircraft, Convair 
instigated a study of turbine-powered 
airframe design relative to airline eco- 
nomics. It has concluded that adapta- 
tion of propeller-turbines to existing 
modem airframe designs is the next 
most logical step. 

Study in this direction evolved the 
combination of the Allison Model 501 
engine and the 240 airplane, expected 
to give increased performance of sub- 
stantial value to both the military and 
commercial versions of this craft. 

Operational economics of the pro- 
peller-turbine 240 are held quite promis- 
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ing and deemed of considerable interest 
to the airlines. 

The Meteorology and Physics of Icing 
—Paul T. Hacker and Robert G. Dorsch, 
NACA Lewis Flight Propulsion Re- 
search Laboratory. 

Meteorological and physical factors 
conducive to aircraft icing are summar- 
ized, with emphasis on supercooled 

Data on the liquid water content, 
droplet size, and temperature of icing 
clouds arc presented and the variations 
ir. these icing parameters with cloud 
type and altitude are discussed. Super- 
cooled water phenomena are considered 
and illustrated by a short film. 
Determination of Heat Requirements— 
Thomas F. Gelder and James P. Lewis, 
NACA Lewis Flight Propulsion Re- 
search Laboratory'. 

Heating requirements for adequate 
thermal icing protection of a turbojet 
aircraft are presented. The limiting am- 
bient air temperature, flight speed, and 
altitude at which ice forms on the criti- 
cal components are determined. The 
experimentally and analytically deter- 
mined values "of the factors involved in 
the wet air analysis, used in determin- 
ing the external heat requirements, arc 
discussed. 

An evaluation of the external heat- 
ing requirements in terms of the meteor- 
ological icing condition, flight speed, 
altitude, and attitude is made and the 
conditions at which the maximum heat- 
ing requirements occur are indicated. 

A comparison of the external heating 
requirement for several methods of pro- 
tection is made, and the resultant large 
values for turbojet aircraft indicate the 
severity of the problem of obtaining 
adequate protection and the necessity 
for an efficient design. 

Thermal Anti-icing Systems for High- 
speed Aircraft— Harrison C. Chandler, 
Jr., and Stanley L. Koutz, NACA Lewis 
Flight Propulsion Research Laboratory. 

A comparative analysis is made of 
thermal anti-icing systems suitable for 
high-speed planes, with particular ap- 
plication to the turbojet transport. The 
analysis covers various methods of ice 
protection for both the airframe and 
the propulsion system. 

The thermal anti-icing systems con- 
sidered are examined on the basis of 
their relative efficiencies, weight, utility, 
and effect on airplane performance. The 
analysis includes discussion of sources of 
heat on aircraft, which may be em- 
ployed in conjunction with the thermal 
systems. 

Overall objective of analysis is to 
facilitate the selection and design of 
optimum thermal anti-icing systems, 
that is, those which provide adequate 
protection for high-speed aircraft against 
icing, with minimum penalty on air- 
plane performance, safety, and depend- 
ability. 
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Cost of C- 124 floor beams cut by use 


of new high 


strength alloy of Dow 



The new Dow extrusion alloy, ZK60, was put to 
good use by Douglas Aircraft Company, designers 
of the C-124 Globemaster II, the latest and larg- 
est USAF transport plane. The high strength, 
toughness, and low notch sensitivity of ZK60, com- 
bined with the lightness common to all magnesium 


alloys, made it possible to design efficient floor 
beams with extrudable sections. These extruded 
floor beams were considerably cheaper than the 
built up sections required in any other light metal 
construction. The weight savings made possible 
uy the use of ZK60 came as an extra bonus. 



This alloy gives aircraft engineers a valuable new 
material for the design of more efficient, less costly, 
lightweight structures. The toughness, compara- 
tive notch-insensitivity and fatigue properties of 
ZK60, plus its greatly improved strength proper- 
ties, make it suitable for primary structural use. 
For technical information about ZK60, Dow’s 
newest extrusion alloy, call the nearest Dow sales 
office, or write Dept. MG-76 in Midland, Mich. 


THE DOW CHEMICAL COMPANY . MIDLAND, MICHIGAN 
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CHUTE DOOR to open, permitting . . . 



/ 


MAIN CHUTE opens fully, so that . . . 


Navy’s New 
Exit Cabin 


Preliminary tests of a breakaway cock- 
pit unit have indicated that the arrange- 
ment is entirely practical, according to 
the Navy. 

Developed by the Navy Bureau of 
Aeronautics after two years of research, 
the device is slated for flight check at 
the Naval Ordnance Test Station, Inyo- 
kem, Calif. 

Designed to serve as a parachute- 
borne, emergency-escape vehicle for 
pilots of high-flying supersonic aircraft, 
the pod-shaped ejection cockpit capsule 


is pressurized and insulated to insure 
protection against rarefied atmosphere 
and extreme cold. 

For release, the pilot pulls a lever and 
the escape capsule is blown clear of the 

Tumbling is prevented by 3 stabiliz- 
ing tail fins, and a large parachute gives 
easy descent. 

The capsule will float if it alights on 
water and in the event of a crasn land- 
ing at sea can be unhooked to float clear 
of the craft proper. 
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IVe have designs on 
YOUR ACTUATOR 
and MOTOR PROBLEMS 

The exacting specifications for actuators and special motors for 
today's and tomorrow’s aircraft pose many tough questions ... but it's likely 
that you can find the answer through EEMCO. Our experience 
in designing and developing many hundreds of special types of electrical 
actuators and motors places at your command the "know-how" 
for producing units of remarkably ingenious design, compact construction, 
low weight, and high performance. We have the engineering 
personnel and facilities to handle the most difficult design and development 


assignments... and the manufacturing facilities ti 
largest of orders with gratifying efficiency and speed. This is a mane 
record with our many customers of note in the aircraft industry. 
t>... e -, t p ro bi ems u p to EEMCO. 


T ypical ' oITTq solutions of difficult 
Actuator and Motor design problems 






RCRAFT D-C ELECTRICAL SYSTEMS 

"packaged" tor four-way savings 


Westinghouse placed in ! 
“packaged” and protected c< 
trical Power Systems for ; 


tages of these "Packaged" 


Power Systems are fourfold • 





Proposals for Lightplane Stability 

NACA experiments on simple way to center controls, 
avoiding job of lessening control system friction. 


The problem of maintaining a se- 
lected heading in a personal aircraft is 
solved only by constant attention to 
the controls. This problem is met in 
multi-engine aircraft by use of the auto- 
matic pilot, which permits the pilot 
leaving the controls for periods as high 
as an hour. In contrast, planes not 
equipped with automatic pilots, must 
be attended closely and the pilot can- 
not remove his attention from the con- 
trols for more than a few seconds. 

It is this characteristic of personal 
aircraft that creates the awkwardness 
and frustration associated with map 
reading, performance of simple navi- 
gation problems, etc. Inexperienced 
pilots are often prone to let their at- 
tention wander from the job of flying 
the airplane, and so permit it to slip 
into dangerous attitudes. Blind flying 
in personal aircraft not equipped with 
suitable instruments is also conducive 
to loss of control through lack of proper 
references and constant awareness of 
attitude. 

► Heading Changes— This difficulty is 
not a result of any lack of “stick-fixed" 
stability of current personal aircraft. 
It occurs only in the "stick-free" condi- 
tion and is, therefore, an uncontrolled 
motion of the airplane. 

The positive stability' available in all 
certificated personal aircraft is adequate 
to return the aircraft to steady, level 
flight, provided prompt corrective meas- 
ures are taken with the controls. 

But, upon recovery from such un- 
controlled maneuvers the pilot will in- 
variably find that the plane has as- 
sumed a different heading: and it is 
unreasonable to expect any airplane to 
return to its original compass heading 
through any inherent stability char- 

important gains, however, can be 
made in minimizing the amount of this 
heading change. Two principal factors 
are involved in this tendency of an un- 
controlled airplane to deviate from its 
heading— spiral stability and trim. These 
two quantities are separate considera- 
tions in the problem and will be de- 
tailed accordingly. 

► Spiral Stability— This characteristic is 
obtained by the combined effects of the 
airplane directional stability and its ef- 
fective dihedral, and is not simply de- 
fined. It was recognized early as an 
important design parameter, and meth- 
ods for its control developed in the 
' 2 °s. 

Spiral instability is easily recognized 


in the motion of an airplane following 
a disturbance. The craft spirals into 
the direction of the disturbance and 
gradually steepens this motion until a 
very tight, very high speed spiral dive 
results. Danger of the maneuver lies 
in the difficulty of its detection in an 
early stage, since the spiral starts gently 
and usually unnoticeably. 

The spirally stable airplane, in con- 
trast, yaws into a sideslip and rolls out 
of the sideslip. 

The data presented in Fig. 1 indi- 
cate that most present-day personal air- 
craft possess a slight degree of positive 
spiral stability for the cruising-flight 
condition. This is a plot of the direc- 
tional-stability parameter c„ and the 
effective-dihedral parameter - Ci fl . 

An airplane for which the point on 
the chart is on the right side of tire 
boundary is spirally stable, whereas one 
for which the point is on the left side 
of the boundary is spirally unstable. 
The cross-hatched region indicates the 
position in which points for most pres- 
ent-day personal aircraft would be lo- 
cated on the chart. 

► Low Stability Action— The effect of 
such low spiral stability is plotted in 
Tig. 2, which shows the change of 
heading with time of a typical personal 
aircraft, following a mild gust disturb- 
ance. The airplane banks quickly to 
5 deg. and then very slowly regains level 
flight, having turned through 30 or 40 
deg. of heading in the process. 

litis represents excessively poor per- 
formance, and the configuration tested 
was chosen because it possessed the two 
salient characteristics required for poor 
spiral stability— a high degree of direc- 
tional stability (which causes the air- 
plane to weathercock into the sideslip) 
and a high cruising lift coefficient 
(which produces high rolling moments). 

Hence, Fig. 2 represents a maximum 
heading change for present-day personal 
aircraft; most current types produce 
heading changes less than these values. 

A study by M. O. Kinney, Jr. (An- 
alysis of Means of Improving the Un- 
controlled Lateral Motions of Personal 
Planes, NACA TN 1997, Dec. 1949) 
indicates that most current personal 
aircraft exhibit at least an adequate de- 
gree of spiral stability, so that they will 
return to level flight with controls fixed 
or free, although suffering a large 
change in heading while doing so. 

However, despite this theoretical ade- 
quacy of spiral stability, current per- 



sonal aircraft usually will not return to 
their original attitude following a dis- 
turbance with controls free; hence, the 
difficulty must lie with their trim and 
not with lack of spiral stability. 

► Trim— Almost all personal aircraft are 
out of trim in roll and yaw to a certain 
extent, because of improper rigging, 
change of trim with power, absence of 
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PLYON* fuel cell backing . . . the plastic backing for self sealing 
fuel cells, in accordance with AAF Spec. 12042, Type 2 . . . forms 
one of the indispensable safety factors in the superb performance 
of the F84E and XF91, produced by the Republic Aviation Corp- 
oration, Farmingdale, L. I., N. Y. 

From the original great "Thunderjet" F84 to its latest improved 
version, the F84E, this product of Swedlow engineering has proved 
itself in actual service over a period of four years. 

Based on this performance, it is again serving in Republic's new 
XF91,U. S. A. F.'s high altitude interceptor slated to achieve new 
peaks in fighter aircraft performance for its type. 


Among other notable developments 
in which Swedlow PLYON had a 
share are the latest achievements of 

• BOEING AIRCRAFT CO. 

• CONSOLIDATED VULTEE 
AIRCRAFT CORP. 

• DOUGLAS AIRCRAFT CO., INC. 

• FAIRCHILD ENGINE & 
AIRPLANE CORP. 

• LOCKHEED AIRCRAFT CORP. 



We shall be glad I o assign 
a staff engineer to work 
with you in solving prob- 

with new developments in 
any industry. 


• GLENN L. MARTIN CO. 

• NORTH AMERICAN 
AVIATION, INC. 

• NORTHROP AIRCRAFT, INC. 


LOS ANGELES 5, CALIFORNIA 
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trim tabs or control-system friction, 
which prevents centering of controls. 

As pointed out previously, an airplane 
has no stability of course. A craft 
which is out of trim cannot, therefore, 
reasonably be expected to fly uncon- 
trolled for several seconds without a 
considerable change in heading. 

The profound effect on heading of 
only a 1 deg. out-of-trim aileron deflec- 
tion is shown in Fig. 3. This plot shows 
that such a deflection can cause the 
airplane to execute a complete circle in 
only about 45 sec. and to undergo 
serious heading change in 10-20 sec. 

It is for this reason that trim tabs are 
highly desirable on all aircraft, small 
personal types included. 

One of the most frequent causes of 
an out-of-trim condition in a personal 
aircraft is control system friction. This 
friction easily can prevent the controls 
from centering, after deflection by a 
gust or other disturbance, with the re- 
sult that 1 deg. of deflection can easily 
be held in aileron or rudder controls. 

► Centering Device— The problem of 
control system friction is one that has 
been long debated by personal aircraft 
manufacturers, chiefly because friction- 
free controls are expensive to produce. 

It is often claimed that moderate 
friction is desirable, since it tends to 
hold the controls in neutral after they 
have been centered there by the pilot. 

However, it is the centering problem 
that is of major concern and the above 
argument, therefore, is largely academic. 

The NACA Langley Laboratory is 
currently studying the effects of an ex- 
tremely simple device for automatically 
centering the controls of aircraft in 
which the removal of system friction is 
impossible or excessively expensive. 

It consists simply of spring-loaded 
plungers held against the base of the 
stick. When pressure is removed from 
the stick, the plungers move it quickly 
to a position where opposing spring 
loads are balanced. Such a device is 
simple to install and inexpensive. 

This arrangement produces a non- 
linear control force gradient through 
neutral, which might prove annoying 
to the pilot. It could only be used, 
of course, on systems in which friction 
forces are substantially less than control 
forces, otherwise all control feel would 
be lost in the process. 

► Factors Involved— From the forego- 
ing it is clear that, although control 
surface friction is the major culprit in 
the problem of the uncontrolled motion 
of personal aircraft, its relative import- 
ance varies inversely as the positive 
spiral stability. There are a number of 
modifications that can be made to 
present designs that would greatly im- 
prove their spiral stability and thereby 
minimize the importance of control 
system friction. (Turn to p. 36) 
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are businessmen 



COLD- 

BLOODED? 


OF COURSE NOT! Literally, their normal body tem- 
perature is 98.6— same as laborers, engineers or any other group 
of people. And, figuratively, they’re no more, or no less, cold-blooded 
—as a group. 


We all know unreasonable generalizations can be dangerously 
false. Common sense and on-the-job experience show us the value 
of dealing specifically with ideas, problems— and people. 


Let’s not make the big— and costly— mistake, then, of generaliz- 
ing on religious or racial groups. Adopt and carry ou t these common 
sense principles : 



1. Accept— or reject— people on their individual worth. 

2. Don’t listen to or spread rumors against a race or a 
religion. 

3. Speak up, wherever we are, against prejudice. Work 
for understanding. 


Published in the public interest by: 


McGraw-Hill Publications 
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. . . are made to latest NAS Specifications. 
Threads are fully formed by rolling after heat 
treatment, an important UNBRAKO feature. Full 
range of standard sizes. 


EXTERNAL WRENCHING NUTS 
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ONE-PIECE SELF-LOCKING NUTS 

The one-piece FLEXLOC is both a stop and a lock nut, due 


extreme vibration. Torque is unusually uniform— within a 
few inch pounds. "Thin" and "regular" types; NC and NF 
threads. Officially approved by many U. S. depts., 
bureaus, etc., and CAA for aircraft use. 



Write for further information on these UNBRAKO and FLEXLOC Products. 
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STANDARD PRESSED STEEL CO. 

JENKINTOWN 3 PENNSYLVANIA 


There arc three factors that deter- 
mine the spiral stability of an airplane 
-dihedral angle, vertical tail size and 
tail length. It is apparent that these 
factors also determine a large number 
of other parameters of the craft, so 
that a careful choice must be made in 
the values used. 

It is not uncommon in high-powered 
aircraft to permit a slight condition of 
spiral divergence, since this is easily ac- 
commodated by the use of an automatic 
pilot and by the greater control effec- 
tiveness of such aircraft, and because 
the means for its correction impair more 
important handling characteristics, such 
as the rate-of-roll of fighters. 

► Methods Possible— It has previously 
been stated that spiral instability can 
result, in part, from excessive direc- 
tional stability. This suggests a reduc- 
tion in vertical tail area as a means of 
improving spiral stability. But, this 
change would result in excessive side- 
slip in aileron rolls. 

Analysis of Fig. 1 indicates that the 
spiral stability of a personal aircraft can 
be increased by increasing the size of 
the vertical tail and the dihedral angle 
simultaneously so as to maintain the 
same ratio of C„ g to C, fl as that of the 
original airplane. This change can be 
made without sacrificing controllability. 

Another solution is an increase in tail 
length simultaneously with a decrease 
in vertical tail size, model tests indicat- 
ing no adverse effect on controllability. 

► Research Data— Tests of a series of 
progressive modifications to a model of 
current personal aircraft design incor- 
porating all of these three variables re- 
vealed that all the changes for increas- 
ing the spiral stability of the airplane 
improved its uncontrolled motion. 

In response to a rolling gust the 
modified configurations returned to 
level flight more rapidly and did not 
change heading as greatly as did the 
original model. The modified configura- 
tions were not as sensitive to out-of- 
trim conditions as the original model. 

Increasing the dihedral angle alone 
is the least effective method of improv- 
ing the uncontrolled motions of a per- 
sonal aircraft, since the motions result- 
ing from an out-of-trim rudder deflec- 
tion proved approximately the same 
with large dihedral as with the original 
dihedral. 

Changing the tail length of current 
personal aircraft is not practical, because 
of the increased landing gear length re- 

Most practical method of increasing 
the spiral stability of a personal aircraft 
to improve its uncontrolled motions ap- 
pears to be to increase its dihedral angle 
and vertical tail area simultaneously, so 
as to Keep the ratio of C„ g and C, g 
about the same, and to use as great a 
tail length as is practical. 
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1 in today’s commercial and mili- 
tary aircraft is due to the need for 
improved visibility in pilot’s cock- 
pits and other compartments. That 

ing the glazing requirements of new 
aircraft— and improving visibility in 
existing models — with special air- 
craft type Safety Glasses, trans- 
parent plastics and glass and plastic 


burgh. 

Unique combinations of physical 
and optical properties, embodied in 
Pittsburgh products, are the result 
of a consistent program of research 
and experimentation. Improved 
methods of joining panels to each 
other and to the fuselage, in flush 
mountings, are made practical by 
applying sound engineering prin- 

burgh Plots Gloss Compony. 2086-0, Gront Buildli 

■ GLASS • CHEMICALS • 


ciples to new glazing problems. Un- 
equalled manufacturing facilities 
and a lifetime of glassmaking experi- 
ence insure a close approach to op- 
tical “perfection” in all aircraft type 
Safety Glasses made by Pittsburgh. 

Aircraft manufacturers, large or 
small, are invited to bring all prob- 
lems which concern aircraft Safety 
Glasses and glazing methods to Pitts- 
burgh specialists for solution. 

"9. Pittsburgh 19, Ponnsylvonio 

BRUSHES - PLASTICS 
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When emergency power is needed your batteries MUST BE GOOD 


Nothing less than complete dependability is good enough 
for your aircraft batteries. They must be ready to 
respond instantly when needed . . . able to handle heavy 
power loads momentarily and deliver every time they’re 
called upon. You’ll find those characteristics in all 
Exide Aircraft Batteries — the very best that long 
experience, engineering knowledge and manufacturing 
skill can produce. 

The outstanding performance of Exide Aircraft Bat- 
teries is being demonstrated daily in commercial, 
government and personal planes of every kind. Wher- 
ever used, you can always count on your Exide Air- 
craft Batteries for dependability, long life and low 
cost maintenance. 

1888 . . . DEPENDABLE BATTERIES FOR 62 YEARS . . . 19 50 



JZXlOt 


AIRCRAFT BATTERIES 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 • Exide Batteries of Canada, Limited, Toronto 
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Nine Bell Helicopter Agricultural Operations in 1949 


Operator 1 . 
Operator 2. 

Operator 3. 
Operator 4 . 
Operator 5. 
Operator 6, 
Operator 7. 
Operator 8. 
Operator 9. 


% of Operation 
Related to 
Agricultural 
Field 
95 
70* 

72 

50 

81 

10 

80* 

100 

18 


% of Gross 
Income from 
Agricultural 
Operation 

95 

78* 

77 

41 

92 

30 

85* 

100 

15 


Other work completed by above Operators: 

No. of Acres— Fogged 750; Seeded 13,315; Fertilized 2149. 
No. of Flight Hours— Fire Fighting 433; Forest Mapping 613; 
* Estimated. 

Source: Bell Aircraft Corp. 


Number of 
Flight 
Hours 
290 
1243 
297 
287 
422 
55 
587* 
1047* 
36 


Frost Control 


Total Acreage 
to which 
Pesticides 
Applied 


10,900 

46,990 

14,932 

13,340 

3500 

28,000 

30,000 

1150 


Dusted 

5200 

14,688 

13,310 

6124 

9110 

1000 

280 

23,000 

400 


Sprayed 

5700 

18,627 

5240 

8408 

4230 

2500 

27,720 

7000 


Copters Effective in Insect War 

Bell Model 47Ds widely used in agriculture; over 
15 million lb. of chemicals were applied in 1949. 


Agriculture operations by Bell Air- 
craft Corp. helicopters resulted in appli- 
cation of more than 15 million lb. of 
plant protectants and herbicides in the 
1949 growing season, David G. Forman, 
Bell helicopter division manager, has 
estimated for Aviation Week. 

Number of Bell Model 47 helicopters 
in agricultural use increased from a half 
dozen used early in 1947 to 83 at the 
end of 1949. In addition most of the 
100,000 flight hours accumulated by 
Bell-built helicopters in the U. S. and 14 
foreign countries in the three years they 
have been in operation, have been 
logged in agricultural assignments. 

"Greater part of the agricultural work 
done by Bell helicopters has been in 
areas where there was keen competition 
from long-established fixed-wing opera- 
tors. In order to meet this competition 
the price of the helicopter service had 
to be comparable to that of other agri- 
cultural aircraft. Farmer preference and 
support in these areas was found gener- 
ally strong for the helicopter after its 
attributes of aerial application were 
demonstrated,” Forman said. 

Besides routine agricultural dusting 
and spraying jobs, Bell operators also en- 


gaged in other aerial projects associated 
with agricultural or pest control— such as 
seeding and re-seeding, fertilizing, frost 
control, fogging against insects and for- 
est fire fighting. 

► More Crops— Indicative of progress of 
the helicopter aside from the greatly 
increased number of acres which were 
treated last year, was the diversity of 
crops. One operator applied agricultural 
chemicals to 21 different crops, another 
to 16 and another 15. A listing of 
varieties treated by one operator in- 
cludes: Melons, flowers, tomatoes, 

banana squash, grapes, corn, potatoes, 
beans, celery, cabbage and cotton 
dusted; sprayed were wild grapes, celery, 
wheat, barley and cotton. 

Chief factors in the helicopter's 
steady growth in the agricultural field, 
says Forman, is the effective downblast 
created by the main rotor, which can be 
controlled by varying height and speed 
of flight; the maneuverability, and the 
ability to takeoff and base in immediate 
proximity to the scene of operations, and 
to operate in unfavorable weather. 

The Bell’s 400-pound payload, com- 
parable to some of the lighter planes, is 
off-set by its ability to land right at the 


scene of the operation for reloading. 
This makes it possible for the helicopter 
to average as high as 50 minutes opera- 

► Downwasfi Effect— Rotor downwash 
makes helicopter application more favor- 
able in the treatment of heavy foliated 
crops requiring penetration. This was 
demonstrated in the summers of 1948 
and 1949, for instance, when Bell heli- 
copters distributed aerosol fog over hun- 
dreds of acres of Adirondacks forest to 
control the blackfly. The rotor down- 
blast was ideal for forcing the chemical 
through the forest canopy to the ground. 

Maneuverability of the helicopter 
makes it practical and economical for 
treatment of small acreages. 

This maneuverability has permitted 
the helicopter to ignore unfavorable 
weather which ordinarily would ground 
fixed-wing aircraft. In the Cape Cod 
area last year, helicopters were able to 
begin spraying for control of the Gypsy 
Moth at tile scheduled time of 7:00 a.m. 
on many days when fog grounded air- 
planes until later in the morning. 

► More Night Flying— Last year also saw 
an increase of about 20 percent in night 
flying by helicopter, permitting the ap- 
plication of such chemicals as leaf de- 
foliants, which must be used under 
moist, humid conditions. Application 
at this time when air conditions are 
highly favorable for deposit of pesti- 
cides holds much promise for wide use 
of the helicopter. Considerable night 
flying was done in Columbia, South 
America, on banana tree spray projects. 
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Probably the most dramatic use of the 
helicopter at night, is in frost control. 
Downdraft of the rotor is employed, 
either to force the stratified layers of 
warm air groundward, or to circulate the 
air to prevent frost formation. 

Where the warm air layer is found to 
be 200 to 300 feet above the ground, 
pilots have devised a flight technique of 
making two passes to move the air down- 
ward. The first is made slightly above 
the 300-foot level, the second at less 
than 100 feet. 

► Temperature Raised— In Florida, 

ground instruments showed that the 
temperature was raised from 32 to 36 
degrees. Potato and tomato crops re- 
ceived the benefit of these treatments. 

Distribution of chemical fertilizer is 
another phase of agriculture in which 
the helicopter is proving itself. Re- 
cently one Bell operator deposited 634 
tons of sodium nitrate in 14 hours of 
flying, for an average rate of 44 tons an 

The speed with which this job was 
accomplished, Forman points out, 
speaks well for the helicopter's ability to 
operate right out of the field that is 
being treated if necessary. In this in- 
stance, 128 landings for reloading were 
made by one helicopter in 4 hours and 
50 minutes. 

In addition to those in the U. S., 35 
Bell helicopters are in operation in 
South America, Europe and Africa in 
agriculture. In Argentina they have 
controlled effectively locust swarms 
which annually caused billions of dollars 
worth of damage. In Sardinia they are 
being used to combat the malaria-bear- 
ing mosquito and in Brazil the coffee 
weevil is the object of attack by the 
helicopters. 

According to Forman, cost of heli- 
copter maintenance has been cut 
sharply. Maintenance has been reduced 
300 percent on the transmission alone 
and similar improvements have been 
made in other working parts. Practical 
application and experimentation also 
have increased the efficiency of dust, 
spray and fog equipment, completely 
new three years ago. 

Change Operators at 
Milwaukee Field 

Gran-Aire, Inc., has taken over man- 
agement of the Curtiss-Wright Airport 
at Milwaukee, succeeding Fliteways, 
Inc., which had been operating the 
field on a month-to-month basis since 
Milwaukee County bought it in 1947. 

Gran-Aire has leased the field for 
three years, agreeing to pay the county 
a percentage of gross revenue with a 
guarantee of $6000 a year plus 2 cents 
a gal. from gasoline sales and 5 cents 


► Sendees Offered— While the field has 
been open since the finish of construc- 
tion work last August, it is stated that 
this will be the first time it has been 
put into full-scale operation. 

William J. Lotzer is president of 
Gran-Aire. Services will include a com- 
plete flight school, aircraft rental, 
charter plane service, aircraft sales, a 
CAA approved repair shop and parts 
service, storage and tic-down facilities, 
restaurant, gas and oil service, and a 
radio repair shop. 

A cable tie-down service is being in- 
stalled at the field. Hangars can handle 
45 planes. 

About $1,250,000 has been spent 
on the field by the county, including 
its original cost, enlargement and im- 
provement. There are five dual grass 
landing strips, 2400 to 3100 feet long. 
The county has bought additional land 
to enlarge the field from 164 acres to 
394 acres. 

Dust-Spray Advisor 

To aid its crop duster and crop 
sprayer members during the coming 
season, Washington State Aviation 
Assn, has added a qualified agrologist 
and chemicals consultant to its staff. 

Stuart W. Turner, MSA., M.A.I.C., 
former agricultural faculty member of 
the University of British Columbia, 
Vancouver, B. C., will give technical 
advice on chemicals, applicating pro- 
cedures, and equipment, and precau- 
tionary procedures. Calibration of air- 
craft to meter the amount of chemical 
flow and organization of classes for 
operators, pilots and fieldmen also will 
be part of the new service. 

AG-14 Two-Placer 
Progress Reported 

Latest progress report on the Ander- 
son, Greenwood AG-14 all-metal hvo- 
place pusher personal plane reveals that 
static tests on the craft were completed 
during February. Thirty-one different 
conditions have been set up and proved, 
most of them requiring two different 
loadings. Continental has completed 
type certificate trials on the C-90 engine 
with approval expected to come through 
without delay. 

The first production plane is expected 
to make its initial flight by June 1, and 
the Houston, Tex., company states that 
aerodynamic refinements and close 
weight control is expected to result in 
increased performance figures over the 
prototype. Four production models are 
well along towards completion at the 
present time. 

Price is calculated at between $4000- 
$5000 for the fully equipped deluxe 
version. 


BRIEFING FOR DEALERS 

AND DISTRIBUTORS 


► Pest Warriors— Wyoming has col- 
lected $1,500,000 to fight the grasshop- 
per menace in 1950 and plans to enlist 
the aid of aircraft operators to “bait” 
nearly 2 million acres of rangeland 
grasses. A five-man grasshopper board 
has been formed and will utilize the 
services of the Wyoming Aeronautics 
Commission in providing adequate air- 
craft to be used in the baiting, provide 
landing facilities, inspect the planes, 
screen bidders, and help in designing 
the program. 

► Skylac Appointment— Babb Co. (Can- 
ada) Ltd., Montreal, has been named 
Canadian distributors of Monsanto 
Chemical Co.’s Skylac finishes for plane 
fabrics. Babb will establish dealerships 
in Toronto, Winnipeg or Edmonton, 
and Vancouver, and plans to demon- 
strate a lightplanc having a portion 
freshly recovered with Skylac, a second 
section rejuvenated with the finish, and 
a third portion treated with conven- 
tional nitrate dope. 

► Airstrip Liability— An interpretation of 
liability of a farmer or property owner 
having a private landing strip for his 
private use has been given by E. G. 
Funke, deputy attorney general, Sacra- 
mento, Calif., in a letter to Warren E. 
Gray, director of aeronautics, Sacra- 
mento. The views given cover the ex- 
tent of liability of the property’s owner 
when the facility is used by unauthor- 
ized individuals, and indicate that the 
owner is not obligated to maintain strip 
in perfect condition at all times. 

► Alternate Weather Stations— A plan to 
put weather reports from private air- 
ports on official teletype and radio cir- 
cuits when main terminals in the 
vicinity are closed in by local conditions 
has been proposed by Washington State 
Aviation Assn, to the U. S. Weather 
Bureau. Two private fields in the Seattle 
area that are often wide open to VFR 
operations, even when Boeing Field is 
closed down by fog or industrial smoke, 
would send in condition reports to the 
terminal for relay to private flyers. 

► Best Market— Proof of the common 
belief that the sparsely-populated west- 
ern farm and ranch states are the best 
areas for light plane sales may be found 
in a new CAA study, "Geographic As- 
pects of the Civil Aircraft Market," 
which notes that rural registrations went 
up an average of 12 percent last year 
over the previous year, while metropoli- 
tan ownership declined about six per- 
cent. Report analyzes plane ownership 
in relation to population, airports, con- 
sumer purchasing power, and weather, 
and can be obtained by writing Civil 
Aeronautics Administration, Office of 
Aviation Information, Washington. 


AVIATION WEEK, April 3, 


Capital Hi r lines 
chooses SKYDROL for 
new Douglas Super DC-3’s 




For added safety and efficiency our new 
Douglas Super DC-3's, going into service about 
June 1, will be equipped for Skydrol, 
Monsanto’s nonflammable-type hydraulic 
fluid. Our investigations show that Skydrol is 
the best pressure-transfer medium available. 


SERVING INDUSTRY. ..WHICH SERVES MANKIND 



PRODUCTION 






AF Invitations to Bid 

Bill openings are 20-30 days after approxi- 
mate issue dates shown in tne following bid 

E roposals. Bid sets containing specifications 
>r items to be procured will be sent to 
qualified applicants who state bid invitation 
number. 

One bid set will be available for exami- 
nation without obligation by prospective 
bidders, after bid publication date, at each 
of the seven AMC procurement field offices. 
This will enable firms to see specifications 
before writing or telegraphing for their own 

Procurement field office locations: Boston 
Army Base. Boston 10. Mass.; Government 
Aircraft Plant No. 4. Ft. Worth 1, Tex.; 39 
S. LaSalle St,. Chicago 5; Wright-Patterson 
AFB, Dayton. Ohio; West Warren and 
Longo Avcs.. Detroit 32; 155 W. Washing- 
ton Blvd., Los Angeles; 67 Broad St., 
N. Y. 4. 



Bracki-t^ n 


to within Co’ days thereafter. 


delivery complete within 120 days. 




Aircraft hardware, 1-2, S Items.’ bid in' 
livery within 90 days after receipt of 
invitation No. 50-1228, Issue date 23 Ma 
ch, delivery's! 


delivery start within 30 days, complete 

assembly. 000 each, bid invitation 

ue date* 30 March, delivery’ within 
le 'date 30 March, delivery within 90 



Aircraft bolts. 1-101 items, bid Invitation 
No. 50-1250, Issue date 27 March, delivery 
50% within 30 days, complete within 120 



PRODUCTION BRIEFING 


► Boeing Airplane Co. has completed 
present Stratocruiser contracts with de- 
livery to BOAC of airline's tenth craft. 
Complete orders of 55 were delivered 
within 14 months of delivery of first 
plane to PAA. C-97 production is con- 
tinuing. 
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NEW AVIATION PRODUCTS 

Valve Aim s at Smooth Fluid Flow 

Designed to eliminate shock by permitting a gradual 
pressure increase, without slowing of cycling time. 


tion is to throttle or slow down the rate 
of shifting 4-way and other valve spools. 
This method requires excess time" . . . 
and . . . “only a small fraction of this 
stroke is effective in preventing shock 

Systems using the new valves, the 
manufacturer says, are adequately pro- 
tected from shock “with the least pos- 
sible time consumed for shock preven- 
tion,” since the valves operate “only 
at the exact moment shock tends to 


A new surge damping valve designed 
to prevent shock in the first place- 
rather than absorb it when it occurs— 
in aircraft hydraulic systems has been 
developed by Denison Engineering Co., 
Columbus, Ohio. 

Denison describes the device as an 
independent unit which is easily adap- 
table to any hydraulic circuit. It can he 
installed as quickly as a standard fitting 
and will not interfere with other func- 
tions of the circuit. 

This is claimed to be a big advantage 
over present methods which involve the 
costly procedure of building decompres- 
sion valves and such special controls 
into hydraulic units to prevent shock 
in high pressure systems. 

Other advantages claimed for this 
valve are that it: 

• Is lightweight and small. 

• Docs not require manual nd|ustiiicut 
or external drain. 

• Allows free return flow of hydraulic 
fluid. 

• Is designed without moving seals 
which might result in external leakage. 

• Does not slow down hydraulic cycling 

• Adjusts itself automatically to any 
working pressure in a fraction of a sec- 
ond. Time consumed for operation is 
no greater than lost motion of shock 
when no surge damping valve is used. 

Device normally is closed and opens 
gradually when pressure is applied to 
the inlet side— allowing gradually accel- 
erated flow until the valve is fully open. 
After the period of acceleration, virtual 
free flow is maintained as long as fluid 



Fig. 1— Oscilloscope image at 3000 psi. with- 
out surge damping control valve. 



Hydraulic surge damping valve is small, 
lightweight unit, easily installed. 


continues to flow through the valve. 
When flow is interrupted, the valve 
quickly resets and is ready for the next 
operation. 

An unusual feature reported for this 
new unit is that it will open at a slower 
rate of speed when high surge pressures 
are exerted then when lower surge pres- 
sures are applied. Also, the rate of flow 
increases as the pressure at the outlet 
approaches that at inlet side of valve. 

Denison points out that “a common 
method of shock reduction or preven- 



Fig. 2— Oscilloscope image at 3000 psi. with 
surge damping valve operating to cut shock. 


To check performance under actual 
operating conditions, Denison set up a 
special hydraulic system separated into 
an “A” and “B” circuit, each incorporat- 
ing one of the new units. The system 
was cycled 100.000 times with the 
damping valve in “B” circuit operating 
to prevent shock and that in “A” circuit 
bypassed to allow shock. 

While 17 tubing repnirs were re- 
quired in “A” circuit after this test, 
none were required in “B” circuit 
where the valve was operated to prevent 

Pressure reading taken during tests 
with an oscilloscope show shock in “A" 
circuit (Fig. 1) as compared to gradual 
pressure rise in “B” circuit (Fig. 2) 
where damping valve was in operation. 

When shock occurred in the test 
system without damping valve protec- 
tion. the hydraulic lines reportedly 
would jump violentlv and sting the 
hands if tubins were held. With valve 
in operation, lines remained stationary 
and quiet, says the maker. 

Lubricating Oil 

Gulfite oil 5W is light-viscosity, all- 
weather lubricant intended for airplane 
cabin pressurizing equipment and is 
claimed to maintain stability in face 
of severe operating changes. Developed 
by Gulf Oil Corp., product is made of 
high-grade solvent-processed paraffinic- 
type crudes, refined by Alchlor proces- 
sing. Additives are stated to reduce 
oxidation and increase oil's capacity to 
sustain high hearing loads. 

Approval has already been granted 
and Gulfite oil 5W is being used com- 
mercially in AiResearcli cabin pressuriz- 
ing units of EAL’s new Constellations. 

Porous Sheet 

Large porous, powdered-metal sheets 
produced by Wei-Mat Co., Kent, Ohio, 
in 10 to 14-in. widths, 14 to 18-ft. 
lengths, and A to 1-in. thicknesses, are 
offered for these applications— wing 
boundary-layer control; wind tunnel lin- 
ings; to afford positive or negative pres- 
sures; and in de-icing apparatus. 

Porosity is closely controlled to pro- 
vide wide variety of filtering character- 
istics for air and liquid flow. 
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"OUTCRUISES, OUTCLIMBS, LANDS SLOWER than 
anything in its class,” say enthusiastic previewers 
of the new Navion 260. Think of it! Cruise at 170 
mph . . . with Navion' s famous safety, ease of fly- 
ing and short field excellence still there! The Super 
Navion takes off in only 400-ft., climbs a sensa- 
tional 1250 ft.-per-min. ... it gets upstairs quick 
to take advantage of winds aloft and smoother, 
cooler air — just as airliners do. Service ceiling is 
18,000-ft. From high-altitude fields, performance 
is remarkable ... yet the Super Navion lands with 


full load and no wind at only 55 mph in under 
470-ft. It’s powered by a smooth-running, geared 
260 hp Lycoming engine with military-type acces- 
sories. Propeller turns at only 1850 rpm at cruis- 
ing, making the 260 Navion wonderfully quiet. And 
it's beautiful! It looks, and is, a thoroughbred . . . 
roomy, comfortable, sound-proofed, well -heated 
and ventilated. You’ll be proud of it, because it’s 
a Navion . . . and what a Navion! You’ll thrill to 
the sensational new speed and performance. Truly, 
no other plane combines so many features so well. 



No Other Plane Combines So Many Features So Well 


There's a NAVION for Everyone in 1950! 

( NAVION UTILITY 205 -Safe, modern air Irarupor- 
(( NAVION Dt LUXE 205- New beauty, comfort and 



FIELD, SAN DIEGO 12, CALIFORNIA 


OIL J?//a/L 


AERONAUTICAL COMPANY, 


LINDBERGH 



Portable Radio 

Compact lightweight radio re- 
ceiver adaptable for aircraft use is the 
Learavian, made by Lear, Inc., 110 
Ionia Ave. N. W.,’ Grand Rapids 2, 
Mich. 

Incorporated arc built-in loop an- 
tenna permitting radio direction find- 
ing, an external antenna connector for 
increased range reception, headphone 
jacks, and dynamic speaker. Three-band 
reception includes: Marine (2-5. 5mc.), 
standard broadcast (550-1600kc.), and 
airways (200-400kc.). Unit is available 
in alligator-tvpe luggage case or deluxe 
mahogany case, and has three-way power 
operation, 1 1 5v. a.c., d.c., or on self- 
contained dry batteries. Included is 
battery charging circuit. 



Relief Valve 

For very high pressure applications in 
aircraft hydraulic systems, cartridge type 
relief valve, offered bv Hydraulic Di- 
vision of Pantcx Mfg. Corp., Pautucket, 
R. I.. is represented to meet or exceed 
requirements of specifications AN-V-lb. 

Permitting pressure settings ranging 
from 100-5000 psi., unit opens and 
closes within 7 percent differential. 
Smaller operating differentials are avail- 


able if required. Maker asserts constant 
repeat accuracy is assured by “in bal- 
ance" design of the valve, and that it is 
silent and free from squeal and chatter. 

Valve design is said to provide high 
volume flow at all pressures. Device has 
been tested through temperatures rang- 
ing from —65 to 160 F. with no more 
than 5 percent change in operating 
characteristics. Internal mechanism is 
contained in cartridge permitting re- 
placement without breaking line. 



Thread Machine 

For cutting leadscrews, worms and 
threads by generating method using a 
circular cutter, George Scherr Co., Inc., 
200 Lafayette St., New York 12, N. Y.. 
introduces Cornells Thread Generating 
Machine. 

Made in Liege, Belgium, machine is 
claimed to operate on a principle which 
"differs considerably from the known 
methods of milling, lathe cutting or die 
chasing.” Single thread or multiple 
start threads are cut in a single opera- 
tion. Since no indexing is required, 
spacing errors are said to be eliminated. 

Thread action is said to be smooth 
and shape of thread is generated with 
precision. No special skill is needed to 
operate machine, which turns out 4 
standard lengths: IS, 37, 77 and 116 
in., with maximum diameter of 41 in., 
4 D. P., and 30-dcg. maximum helix 
angle. Examples o ( work turned out bv 


Tools, Inc., 2306 E. 38 St, Los 
Angeles, Calif, device is adjustable in 
increments of .0005 in. and incorpo- 
rates these features: adjustable and re- 
movable pressure foot frame, footpiece 
which revolves by hand, replaceable 
hard shore rubber foot screwed into 
position, completely enclosed pressure 
foot to seal lubrication and keep out 
chips, and matched pair of precision 
preloaded bearings to support cutter. 

Cutters are said to be standard and 
interchangeable with most types now 
on the market, no special tools are 
needed for replacing them, and the 
unit is capable of being disassembled 
in less than minute. 

Available with cutter and skirt in 
these sizes: A. 1. A. i. A. 8. and i. 



Centrifugal Castings 

For parts requiring extremely dense 
and compact structure, centrifugally cast 
liners, rings, rolls, sleeves and bushings 
are offered by American Non-Gran 
Bronze Co, Berwyn, Pa. 

Produced in all metals, these castings 
are blanked to customer specifications 
to minimize machining and reduce ex- 
pensive waste of material. 




Rivet Miller 

Model AT-429 Micro Miller with 
15,000-rpm. pneumatic motor is small 
(five-inches overall length), lightweight 
rivet miller having silenced exhaust 
which also cool motor and blow chips 
away from work. Produced by Aircraft 


Jet Control Device 

For eliminating ovcrtravel in high- 
speed, remote-positioning throttles or jet 
afterburner valves. Barber Colman Co, 
Rockford, 111, offers remote positioning 
aircraft control device, designed to meet 
all applicable AN requirements. 

Consisting of control cabinet and ac- 
tuator, mechanism is designed for speeds 
up to 90 deg./sec. It rapidly approaches 
desired setting and then hunches to ex- 
act position. Models are available for 
wide range of torque and stroke require- 
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AIR TRANSPORT 



MEDIUM-RANGE turboprop dc Havilland Comet will curry 48 passengers. Canadian Pacific lias ordered this version. 


Comet Offered for Short Hauls 

De Havilland, aiming at wider market, designs 48-seat 
version and finds a customer in Canadian Pacific. 


Determined to give its four-jet Comet 
transport the broadest possible cus- 
tomer appeal, dc I lavilland Aircraft Co. 
is touting the plane's medium-range 

Canadian Pacific Air Lines, which 
has two Comets on order, has adopted 
the 48-passenger interior layout for its 
run from Canada to Japan and Hong 
Kong, via the Aleutian Islands. British 
Overseas Airways Corp., on the other 
hand, is likely to use the original 36- 
passenger version (Aviation Week 
Nov. 21) for its longer hops across the 
North Atlantic. 

► Eliminate Cargo Space— To help ac- 
commodate the extra seats, a freight 
and baggage compartment in the aft 
part of the ship has been eliminated; 
and wash rooms have been moved rear- 
ward to occupy the space. 

De Havilland says the 48-seat ar- 
rangement— under study for some time 
—is now being offered because perform- 
ance analysis has shown that a 14,000- 
lb. payload can be carried on stage 
lengths up to about 1750 miles. This 


is only a thrcc-to four-hour flight in 
the Comet, and de Havilland believes 
there is no need for widely-spaced, re- 
clining seats on a trip of that duration. 

Recent record-breaking trip by the 
Comet between London and Rome 
illustrated the medium-range potentiali- 
ties of the craft. It made the 940-mi. 
southbound flight in 2 hr., 6 min., 
averaging around 450 mph. The home- 
ward trip was even faster, taking only 
2 hr., 2 min., about 462 mph. 

De Havilland says the Comet is eco- 
nomical for stage lengths down to "less 
than 1000 miles." 

As a long-range 36-seater, the Comet 
:s credited with a 12.000-lb. payload. 
Still-air range (with allowances for taxi- 
ing, climb, 30 minutes of circling, 
descent, etc.) is 2645 miles with the 
1 2,000-lb. payload. But when further 
allowance is made for a 50 mph. head- 
wind and 200 miles diversion to an 
alternate airport the range at 12.000- 
lb. payload becomes 2140 miles. 

These loadings to the Comet’s 105,- 
000-lb. maximum gross weight call for 


a 2175-yd. runway to meet airworthi- 
ness requirements, including the ability 
to take off and land if one engine 
fails. 

► Payload Varies With Headwind— On 
the important North Atlantic run. the 
headwind faced by the Comet on the 
westward crossing is an important fac- 
tor. It varies seasonally and day by 
day. and the payload varies with it. 

At present, the Comet can carry 
an average 8750-lb. payload on the 
Prestwick. Scotland, to Gander, New- 
foundland, link (2116 miles), de Havil- 
land reports. 

In one day out of five during the 
average year, headwinds would drop the 
permissable payload below 5800 lb. 
These Prestwick-Gander figures include 
a 395-mile diversion allowance to 
Goose Bay, Labrador. 

De Havilland expects to improve this 
picture substantially before the Comet 
starts regular trans-Atlantic operations. 
One development will be a provision 
for several hundred gallons of additional 
tankage in the wing. This would mean 
that on only about 18 days of the year 
would the payload be under 5600 lb. 

Prevailing favorable winds would 
keep eastbound payloads considerable 
higher. 

► Flight Refueling Possible— “The 


AVIATION WEEK, April 3, 1950 


Comet never has been offered as a non- 
stop London-New York airliner,” de 
Havilland emphasized. "But with the 
aid of flight refueling, which stands to 
benefit the Comet more than any other 
transport, the plane could be operated 
London-New York nonstop.” 

Because of its high speed, the Comet 


A feeling that Britain’s de Havilland 
Aircraft Co. Ltd., builder of the Comet, 
may be backing the wrong horsepower 
in advocating turbojets for a transport 
plane has been voiced by U. S. propeller 

Sentiment was heard at a recent meet- 
ing of the Institute of Aeronautical 
Sciences, attended by top propeller ex- 
perts, in favor of development of the 
turboprop as a better answer to the 
quest for faster transports. 

These experts indicated de Havilland 
had underestimated the ability of the 
propeller— through refinements-to re- 
main the prime mover for aircraft up to 
supersonic speeds. 

With new supersonic props under de- 
velopment, they predicted, turboprop 
efficiency will be so superior to that of 
turbojets that a good case can be built 
for their use with all types of planes de- 
signed to fly up to Mach 1 and slightly 
beyond. 

An engineer with United Aircraft 


can, even with stops at Prestwick and 
Gander, cut the present timetable times 
between London and New York from 
18 hr. to 12 hr. westbound and from 
12i hr. to 9 hr. eastbound, de Havil- 
land asserts. It adds that flight refuel- 
ing could reduce these times to about 
9i hr. westbound and 7i hr. eastbound. 


Corp., East Hartford, Conn., said it was 
his opinion that development of the 
Coinct, with its fuel-greedy turbojets, 

made in this country to convert DC-6 
transports to turboprops. Essentially all 
that is required on the DC-6 to overtake 
the Comet in speed and performance, he 
implied, is to install four 5500-hp. turbo- 
props with 1 31-ft., four-bladed Hamil- 
ton Standard propellers. 

The speaker was Joseph P. Grandfield. 
engineer in United’s research depart- 
ment. Basing his findings on available 
published data on the Comet, and his 
own studies, Grandfield declared that a 
turboprop-powered DC-6 not only 
would fly as fast and as high as the 
Comet, but wolild use half as much fuel 
doing it, have up to 50 percent more 
range, and carry a greater payload. 

Turboprop economy, he added, would 
be comparable to that of the piston en- 
gine in the DC-6. 

He asserted that specific fuel con- 


sumption with turboprops would be 
near that of piston engines now used, 
while cruising speed would be more 
than 100 mph. faster. 

With four 5500-hp. engines, the 
turboprop DC-6 would have as much 
power with two engines out, he asserted, 
as normally is available when all engines 
arc operating on the DC-6 with piston 

As a dividend, noise and vibration 
levels would be minimized by the switch 
to turboprops. 

Industry Opposes New 
Rules for Mechanics 

Proposed new federal regulations 
tending to transform aviation mechan- 
ics, repair stations and training schools 
into specialists in particular phases of 
work nave brought a flurry of protests 
from airlines, manufacturers ana fixed- 
base operators. 

Tile contemplated changes pur- 
portedly would promote safety by per- 
mitting the mechanics, repair stations 
and schools to function only in the 
fields where they arc particularly well 
qualified. But a number of industry 
spokesmen don’t see it that way. 

► Far-Reaching Effects— Steps suggested 
by the Civil Aeronautics Board’s Bu- 
reau of Safety Regulation will involve 
far-reaching consequences in the field of 
labor relations, job evaluation, wage 
rates and responsibilities, according to 
some company officials. These critics 
contend that there is no good reason, 
safety or otherwise, for the revisions in 
Parts 18, 24, 52 and 53 of the Civil 
Air Regulations. 

Most important of the proposed 
changes involves the breaking down of 
present aircraft and aircraft engine 
mechanics’ ratings into additional cate- 
gories. Under the revision, certificated 
mechanics could hold separate ratings 
covering airframes, powcrplants, pro- 
pellers, radio, instruments and acees- 

The instrument rating would be fur- 
ther subdivided into mechanical, elec- 
trical, and gyroscopic. The accessory 
rating would be split into mechanical 
and electrical. 

► School Ratings— Certificated mechanic 
schools would also be eligible for rat- 
ings in one or more of the six general 
classifications and the sub-classifications 
under instruments and accessories. Each 
school would be required to establish 
curricula to fit each of the six ratings 
for which they are qualified to give in- 
struction. 

The specialization would go even 
further for certificated repair stations. 
They could get an airframe rating for: 

• Composite construction up to and 
including 12,500 lb. 

• Composite construction above 1 2.500 
lb. 


Turboprop DC-6 vs 

the Comet 

A comparison between performance of the British de Havilland Comet 

turbojet transport and that of a hypothetical DC-6 equipped with turbo- 

props has been roughly estimated by a United Aircraft Corp. research 

engineer, on the basis of published data and his own 

studies. Here it is: 


Comet 

Modified DC-6 

Gross weight, lb 

105,000 

100,000 

Payload, lb 

5-12,000 

16,000 

Cruising speed (military power), mph 

500 

500 

Cruising altitude (military power), ft 

40,000 

40,000 

Cruising sfc. (military power), mi./lb. fuel. 

.06 .12 

Cruising speed (normal rated power), mph. 

430 

430 

Cruising altitude (usual rated power), ft. . 

29,000 

29,000 

Range (still air, military power), mi 

3550 

up to 40 percent 

Quoted range (normal rated power), mi. . 

2600 

up to 50 percent 

Practical range (i.e. 3-lir. reserve, 70-mph. 



headwind, normal rated power cruising), 




1550 

up to 50 percent 



better 


10.000 

10,000 

2 engines out, ft 

20,000 

20,000 

Loss in range, 1 engine out, percent 



2 engines out, percent 




Propeller Planes Still Competitive 

Engineer says turboprop DC-6 would match Comet 
speed and altitude, and still get greater range. 
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• All-metal construction up to and in- 
cluding 12,500 lb. 

• All-metal construction above 12,500 
lb. 

Repair station powcrplant ratings 

• Engines up to and including 400 bp. 

• Engines over 400 hp. 

• Jet engines. 

Propeller repair stations could qualify 

• Fixed-pitch types. 

• Other types, by make and model. 
Ratings for instrument and accessory 

repair stations would be similarly varied. 
A station could even obtain a limited 
rating to repair or alter one particular 
type of airframe, powerplant, radio or 
instrument. In any case, the station 
would have to show it was able to fur- 
nish the required facilities, equipment, 
materials and personnel for each rating 
sought. 

Another proposed change would re- 
quire a manufacturer to secure a repair 
station certificate with appropriate rat- 
ings, and employ certificated mechan- 
ics to perform overhaul, maintenance 
or repair jobs. CAB said it did not be- 
lieve this would impose a hardship 
because in most instances the manufac- 
turers already meet the proposed stand- 

► ATA Objects-Commenting on the 
suggested new regulations, Milton W. 
Arnold, Air Transport Assn, vice presi- 
dent-operations and engineering, said 
their overall effect would be so serious 
as to disrupt the present operating pro- 
cedures of all ATA members. 

In 1948, Arnold declared, only two 
out of 850 aircraft accidents were attri- 
buted to personal error by licensed me- 

► Philosophy Attacked— The ATA offi- 
cial said the proposed new regulations 
have not yet been interpreted by CAA 
but are written in such detail as to be 
contrary to the desired basic philosophy 
of writing general objective rules and 
delegating authority to the airlines. 

Under present Civil Air Regulation 
requirements, an airline sets up a main- 
tenance organization and is responsible 
for continuous airworthiness of all en- 
gines, propellers, accessories and instru- 
ments; for maintenance of adequate 
facilities and for competence of main- 
tenance personnel. "We believe that in 
complying with this statement of re- 
sponsibility. whether or not a scheduled 
airline mechanic has a license is imma- 
terial,” Arnold declared. 

► Added Costs Seen— ATA believes any 
proposal which increases rather than 
decreases the number of specific me- 
chanic ratings required by or available 
from CAA will have such far-reaching 
effects on labor problems that any esti- 
mate of additional cost is unfeasible. 

During the past two years ATA’s air- 
line mechanics training committee has 


been working closely with the aeronau- 
tical training society to correct existing 
inadequacies in curricula of aviation 
technical schools. Through stiffened 
curriculum requirements, the airlines 
hope to raise the quality of holders of 
A&E mechanics licenses. ATA and 
the Aeronautical Training Society agree 
that increasing the number of mechan- 
ics’ ratings will not improve the me- 
chanics’ calibre. 

► Responsibility Divided— Maxwell Bal- 
four, Aeronautical Training Society 
president and chairman of the executive 
committee of A&E mechanics’ schools, 
pointed out that the increased number 
of specialists ratings create a potentially 
dangerous division of responsibility 
among mechanical personnel. It would 
be difficult, he observed, to fix blame 
for faulty workmanship. 

► AIA Opposition— The Aircraft Indus- 
tries Assn, believes that under the pro- 
posed new system labor unions would 
require wage premiums for holders of 
mechanics’ certificates and probably ad- 
ditional differentials for each rating 
held. 

At present, aircraft manufacturers are 
specifically permitted to perform and 
approve maintenance and repairs, but 
this is not the case under the proposed 
revision. This change, AIA asserts, is an 
“uncalled for interference with private 

The proposed regulations apparently 
would require certificated mechanics as 
the top authority for approving or in- 
specting work done. AIA feels it is 
“ridiculous” to contend arbitrarily that 
all (uncertificated) company inspectors 
are not qualified unless supervised by a 
certificated meclianic-espccially when 
the company holds a CAA type and 
production certificate. 

Aleutian Cutback 
Affects NWA Route 

Northwest Airlines President Croil 
Hunter has asserted there will be no 
interruption in his company's service 
over the Great Circle route to the 
Orient despite a Department of De- 
fense decision to close many of its fa- 
cilities in the Aleutian Islands. 

Hunter issued his statement after the 
Civil Aeronautics Board informed him 
that expenditure of the substantial 
amount of federal funds required for 
continued operation of NWA's Anclior- 
agc-Tokyo link "is not justified on eco- 
nomic grounds.” The Board advised 
Hunter to take "appropriate steps” re- 
garding future operations. 

► Other Lines Affected-NWA still has 
hopes that the government will find 
funds to maintain some of the Aleutian 
bases in the interest of defense. North- 
west now uses Shemva. in the western 
Aleutians, as a refueling point. Cana- 


dian Pacific Air Lines, which operates 
a Great Circle Route to the Orient, 
and Reeve Aleutian Airways, also de- 
pend on government-operated radio, 
navigation, weather and landing facili- 
ties in the Aleutians. 

► No Dividend— The possible effect ot 
this situation on Northwest's future 
earning power is being watched care- 
fully in the wake of NWA’s passing of 
the dividend due May 1 on its prefer- 
ence shares. This is the first omission of 
a preferred stock dividend by any major 

The dividend payment of May 1 was 

E rechided under the terms of the bank 
>an agreement covering Northwest’s 
$2 1-million line of credit, of which 
$12 million is guaranteed by the Re- 
construction Finance Corporation under 
the loan indenture provisions. The 
company could pay dividends, in effect, 
only out of earnings accumulated after 
April 1, 1949. This "cushion" came 
to about $2,400,000 as of December 31, 
1949. This margin was eliminated 
when the company lost an estimated 
$3,250,000 in the first quarter of the 
year compared with only $1,485,970 for 
the same period a year ago. 

The international division has been 
contributing the bulk of Northwest’s 
consolidated earnings— in fact, absorbing 
the domestic division’s losses in recent 
years. The international division is 
heavily dependent upon mail pay, re- 
ceiving over 45 percent of its gross 
revenues from this source. 

House Group Cuts 
Civil Air Funds 

Congressional economy ax fell on 
civil aviation appropriations last week 
when the House Appropriations Com- 
mittee trimmed 843 million off the 
$282 million Civil Aeronautics Admin- 
istration budget recommended for the 
1951 fiscal year and slashed Civil Aero- 
nautics Board’s allocation by 23 percent. 

The $23S.826,500 ($186,415,000 
cash and $52,411,500 contract author- 
ization) approved by the committee for 
CAA compared with the $282,716,500 
($212,555,000 cash and $70,161,500 
contract authorization) recommended 
by the Budget Bureau. Despite the cut- 
back, the committee-approved alloca- 
tion topped CAA's 1950 fiscal vear 
budget of $207,325,902, its biggest to 
date, bv $31,500,598. Cuts were made 
down-the-linc. Specific application was 
left largely discretionary with CAA. but 
reductions in air safety funds was barred. 
The committee commented that “there 
exists a definite requirement to improve 
personnel utilization.” 

► CAB Down— The $3,400,000 ap- 
proved for CAB was $923,000 below 
the Budget Bureau estimate and $220,- 
500 below the 1950 fiscal year alloca- 
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tion. The Board was severely criticized 
for failing to bring its work up to date. 

Dismissing the Board's contention 
that it needs a bigger appropriation and 
more personnel, the committee declared 
that "the trouble with this agency . . . 
is not one of appropriations,” but “in- 
efficient, outmoded and time-consuming 
methods.” The committee added that 
“there is a lack of centralized adminis- 
trative control to compel coordination 
. . . and operating deficiencies and de- 
lays, rivalry and lack of cooperation 
between economic divisions have re- 
sulted.” It hit at the Board for failing 
to eliminate clearance-and-review red 
tape and to adopt effective standards 
and procedures to expedite cases. 

Committee repeated its demand that 
the airways be put on a self-supporting 
basis. "The federal government cannot 
indefinitely continue to pay these costs 
which should be borne to some ap- 
rcciable extent by the air lines.” At 
earings, CAA and CAB spokesmen 
pointed out that levying user taxes on 
carriers at this time would only boost 
mail pay subsidies and amount to put- 
ting money in one pocket of the gov- 
ernment and taking it out of another. 

Following is a breakdown of the 1951 
fiscal year CAA budget approved by the 
House committee: 

• Salaries and expenses $97,000,000— 
$7,250,000 below the Budget Bureau 
estimate, but $2,597,895 over the cur- 
rent year allocation. 

• Air navigation facilities S4 5, 561 ,000 
($32,000,000 cash and $13,561,500 con- 
tract authorization). Approximately half 
of the allocation is for continuing the 
"transition” phase of Radio Technical 
Commission for Aeronautics’ all-weather 
flying program, scheduled to run 
through 1953. The Budget Bureau 
recommended $69,961,500 ($40,500,- 
000 cash and $29,461,500 contract 
authorization). 

• Air navigation development SS,2 50.- 
000 ($6,000,000 cash and S2.2 50.000 
contract authorization)— to implement 
the "ultimate” phase of RTCA’s pro- 

f ram, running through 1959. Budget 
ureau recommended $12,885,000 (SS,- 
885.000 cash and $4,000,000 contract 
authorization). 

• Technical development $1,375,000, 
compared with the $1,475,000 recom- 
mended by the Budget Bureau. 

• Airport development $81,700,000 
($45,000,000 cash and $36,700,000 con- 
tract authorization). Tin's is a $6,300,- 
000 (in cash) reduction from the SS8,- 
000,000 recommended by Budget 
Bureau. 

• Alaska airports $3,200,000 for inter- 
national ports at Fairbanks and Anchor- 
age, the amount recommended by Bud- 
get Bureau. 

• Washington National Airport $1,- 
840,000— a $1,105,000 reduction (for 
construction of an over-pass from the 


airport) from the Budget Bureau’s $2,- 
945,000. The item should be financed 
under the federal-aid road program, the 
committe said. $495,000 for fueling 
facilities was approved. 

CAA Invites Bids on 
Airway Aids Program 

Civil Aeronautics Administration is 
preparing to spend more money on new 
electronics equipment for moderniza- 
tion of traffic control, navigation and 
landing aids which arc used on the 
federal airways. 

Acting shortly after it awarded a 
record $4,210,000 contract for DME 
(distance measuring equipment) ground 
stations (Aviation Week Mar. 20), 
CAA invited bids for furnishing, in- 
stalling and testing 1 to 40 precision 
approach radar systems and from 1 to 
40 airport surveillance radar systems. 
Bids are to be opened May 2. 

► Funds Awaited— In the past, it has 
cost CAA roughly $325,000 to install 
both precision approach and airport 
surveillance radar at an airport. It is 
believed unlikely that contracts for the 
full 40 PARs and ASRs will be let 
through the present bid invitations 
since the total outlay appears to be 
more than CAA will have for the pur- 
pose until the fiscal 1951 budget is 
approved. 

Fiscal 1950 budget contained funds 
for 14 ASRs costing $3,430,000, and 
14 PARs costing $3,475,000. 

Currently, only three U. S. com- 
mercial airports have ASR-PAR facili- 
ties operating— Washington National. 
LaGuardia and Chicago Municipal. 


And in each ease wartime equipment 
obtained from the military is being 

► Gilfillan Order— CAA now has eight 
ASRs and eight PARs procured under 
a $1,604,000 contract granted Gilfillan 
Brothers, Inc., in March, 1948. First 
of these units has been installed and 
accepted at Los Angeles, and the 
LaGuardia installation is close to ac- 
ceptance. Remaining six Gilfillan 
ASR-PARs are being established at 
Chicago, Cleveland, Washington, At- 
lanta, Boston and Idlewild Interna- 
tional Aiiport. 

Meanwhile, CAA is getting 27 ASRs 
under a $2,966,000 contract awarded 
General Electric in December, 194S. 

Priorities for these units go to airports 
at Newark, St. Louis, greater Pittsburgh. 
Seattle, Philadelphia. Houston, San Fran- 
cisco and Oakland. Some of these may be 
operating by fall. The entire 27, includ- 
ing others at New Orleans, Indianapolis, 
Salt Lake City, Portland, Ore., Columbus, 
O., Covington, Kv. (Cincinnati). Norfolk, 
San Antonio, Jacksonville, Detroit, Mem- 
phis, Dallas, Kansas City, Minneapolis. 
Denver, Honolulu. Anchorage, Fairbanks 
and Annette Island, Alaska, should be op- 
erating by the fall of 1951. 

► New Sites Eyed— Airport surveillance 
radars for which bids are now being 
sought would be installed at: 

Birmingham, Nashville. Corpus Christi, 
Louisville, Burbank, Buffalo. Oklahoma 
Cits', Baltimore, Knoxville, Davton, Long 
Beach, Ft. Worth, Harrisburg, Providence, 
Charlotte, Montgomery Ala.. Tulsa, Charles- 
ton, W. Va„ Milwaukee, Austin. Mobile, 
Spokane, Canton. O., Richmond Va., 
Amarillo, Chattanooga, Windsor Locks, 
Conn., Omaha. Wichita, Toledo, Creat 
Falls, Mont.. Syracuse, Ft. Wavne. Greens- 
boro. N. C.. Albany, N. Y.,’ Greenville, 
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SHORTLINES 



IT’S 

ENGINEERED 
TO GIVE MORE 


HPR 

(HOURS PER REPLACEMENT) 


PACKARD 

high-altitude 
cuwtafi’ 
IGNITION CABLE 



The extra endurance of 
Packard aircraft cable— the 
extra resistance to heat and 
cold, moisture and abrasion, 
age and corona— is the result 
of careful planning, expert 
engineering, painstaking 
manufacturing. 

It is this extra endurance which 
delivers the added hours per 
replacement and which ex- 
plains why Packard cable is 
now successfully used in all 
types of planes, at all alti- 
tudes, under all atmospheric 

conditions— everywhere. 


PACKARD ELECTRIC DIVISION 
GENERAL MOTORS CORPORATION 
WARREN, OHIO 


S. C., Tampa, Wilkes Barre, Little Rock 
and Augusta, Ga. 

be establisheTa’Tpitb^urgh, Philadelphia, 
Detroit, Kansas City, Indianapolis, Seattle, 
Portland, Ore., Houston, Dallas, San Fran- 
cisco, Newark, X. Oakland, St. Louis, 
Anchorage, Birmingham, Nashville, New 
Orleans, Columbus, O., Louisville, Denver, 
Covington, Burbank, Memphis, Buffalo, 
Oklahoma City, Baltimore, Knoxville, Day- 
ton, Long Beach, Minneapolis, Ft. Worth, 
Harrisburg. Providence, Charlotte, Jackson- 
ville, Tulsa, San Antonio, Charleston, 
W. Va.. Milwaukee and Norfolk. 


P. O. Deficits 

Post Office Department lost $S4 mil- 
lion in its airmail operations for the 
1 949 fiscal year, according to the depart- 
ment's annual cost ascertainment re- 


This was far less, however, than the 
5174-million deficit in second class mail 
operations; the $1 29-million deficit for 
third class mail; and the SI 04-million 
deficit for fourth class mail. The de- 
partment's total loss for the year on 
revenue mail operations was $43S mil- 

l’ost Office's report shows the follow- 
ing deficits on air mail operations dur- 

o Domestic loss. $37,261,064. Revenues 
totaled 565,385,603; expenditures, 
$102,646,667. The revenue was de- 
rived S57,363,S30 from letters; $7,- 
785,423 from air parcel post; $147,674 
from airmail post cards; and $88,676 
from incoming business reply articles. 

• Foreign loss (exclusive of parcel post), 
S41,08S,571. Revenues totaled S24,- 
088,504; expenditures, $66,077,075. 

• International Air parcel post loss, 
$5,734,724. Revenues totaled $1,606,- 
871; expenditures. $7,341,595. 


► Aeronautical Radio, Inc.— The indus- 
try-sponsored organization is now oper- 
ating the West Coast radio communica- 
tions network of United Air Lines and 
Pan American Airways at Los Angeles, 
San Francisco and Seattle. 

► Air France— Equipment on hand at 
the beginning of 1950 included 14 Con- 
stellations, 28 DC-4s and C-54s, 32 
four-engine Langucdocs, 46 DC-3s, 11 
three-engine JU-52s, 3 Catalinas, 3 de 
Havillands and 8 twin-engine Goelands. 

► Air Line Pilots Assn.-Reports it has 
blocked efforts of one carrier to increase 
the gross weight of its Lockheed Lode- 
stars and of another to boost the gross 
weight of its cargo DC-3s to 26,900 lb. 
Proposed gross weight increases for the 
DC-4 and Stratocruisers are also being 
opposed. . . . The union says that with 
the recent addition of Flying Tiger Line 
it now represents pilots on 33 airlines. 

► American-Elapsed time on the com- 
panv's new transcontinental DC-6 coach 
service, which slarts Apr. 9, will be 10 
hr. 5 min. eastbound and 11 hr. 45 min. 
westbound. New schedule will clip 4 hr. 
from its previous DC-4 coach time on 
the westbound ran and 3i hr. east- 
bound. Both the coach DC-4s and 
DC-6s can accommodate 70 passengers. 
Telephone reservations for the $110 
coast-to-coast coach flights, formerly 
prohibited by CAB regulations, are now 
permitted. 

► American Overseas— Says March traffic 
to Europe (spurred by special excursion 
fares) was "unprecedented.” Nearly a 
third of the U. S. passengers crossing the 
Atlantic are taking their first European 



the i 



BIG BROTHER OF THE DC-6 


rican Airlines' 11 new DC-6B trails- 
i. slated for delivery next year, will be 
ally indistinguishable from DC-6s from 
: angles. But the above artist’s sketch of 
rew plane points up changes forward of 
ving, where the fuselage will be length- 
by fire feet. The two windows shown 


forward of the wing in this DC-6B drawing 
may be missing bom the planes finally de- 
livered to American, since the extra space 
will be used for cargo rather than passengers. 
AA's DC-6Bs will accommodate 52 passen- 
gers-the same number as the company's 49 
DC-6s. 


AVIATION WEEK, April 3, 1950 


► Avianca— The Colombian carrier (Pan 
American Airways affiliate) has inaugu- 
rated scheduled service from Barran- 
quilla to Lisbon, Rome and Paris with 
DC-4s. 

► Colonial— Recently took a survey 
showing that 78 percent of its Bermuda- 
bound passengers opposed serving alco- 
holic drinks during flights. 

► Flying Tiger Line— Freight revenues 
in February reached the highest figure 
in company history-totaling $250,000. 
In the four months ended Feb. 2S, the 
Tigers flew nearly half as much freight 
as in all 1949. Carrier now serves IS 
cities, compared with nine six months 
ago. Interline traffic agreements have 
been signed with Air France and Trans- 
Canada Air Lines. 

► National— Says that if CAB approves 
the proposed equipment interchange 
agreement with Pan American and Pan- 
agra, NAL revenue passenger mileage 
will increase as much as 50 percent. . . . 
Company has proposed a fare reduction 
to intermediate points south of Wash- 
ington from 6 cents a mile to about 43 

► Port of New York Authority— Re- 
ports domestic traffic in and out of La- 
Guardia, Idlewild and Newark during 
the first two months of 1950 was 7-6 
percent ahead of last year, with mail 
and cargo also showing gains. Interna- 
tional passenger traffic in and out of 
LaGuardia and Idlewild was up 1 2.1 per- 
cent over Januarv-Fcbruary. 1949. 

► TWA— Probablv will first use its 
leased Martin 2-0-2s on flights operat- 
ing east of Kansas City, 

► Trans-Canada— Planned to start serv- 
ice on its new Montreal-Toronto- 
Tampa/St. Petcrsburg-Nassau. Bahamas, 
route early this month. 


CAB SCHEDULE 




TORQOMETERS 


for Aviation Exactness! 

| Even the most inexperienced worker can hit 
the specified bolt torque every time ... 
right to the correct inch or foot pound! 


Where specifications call for accur- 
ate, uniform stud or bolt tensioning, 
Torqometers should always be used. 
"Guesswork" tightening is an open 
invitation to all the troubles that fol- 
low mechanical distortion . . . wasted 

age of parts. Even highly skilled 


ximate specified bolt tension. 
With Snap-on Torqometers any 
rker can tighten bolts to the exact 
t pound tension every time . . . 
1 on delicate mechanisms to the 




He s. 


s tightened 


plied torque as tl 

. . . as easily as reaaing ms waren. 

Ask the Snap-on man to demon- 
strate when he calls or write for spe- 
cial brochure on "Distortion". 
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WHAT'S NEW 



GREATER CRUISING RANGE and SPEED 
self more PLANES! 


safety. Saves fuel, n , 

Find out for yourself, write for complete story t 
Koppers Co., Inc., Aeromatic Propeller Dept., 
264 Scott St., Baltimore, Maryland. 



New Books 

“The Magic of a Name,” by Harold 
Nockolds, is the story of Rolls-Royce 
from its humble beginnings to the in- 
dustrial organization it is today. The 
author is to be congratulated for pre- 
senting this important slice of aviation 
history in terms of the human equation, 
the men who founded the company and 
those who carried on the traditions of 
fine engineering and workmanship now 
associated with the name. Some parts of 
the story read better than fiction. 

One of the best told tales is how the 
company got ready an engine for the 
1929 Schneider Trophy Races in seven 
months. Taking then (Buzzard), which 
turned out 925 blip., Rovce and his en- 
gineers developed it to turn out 1900 
bhp. at 2900 rpm. with 12i-lb. boost. 
This engine, in the Supermarine S.6. 
won Britain the trophy with an average 
speed of 328.63 mph. 

Ably presented is the ding-dong bat- 
tle between Rolls-Royce and its Ccrman 
contemporaries to beat each others’ ef- 
forts during the last war, culminating in 
the introduction of the turbojet. 

Illustrations consist of color plates 
from original paintings by Roy 
Nockolds. 

Published bv G. T. Foulis & Co., 
Ltd.. 7 Milford Lane. Strand W.C. 2, 
283 pages, price 25 shillings. 


Trade Literature 

“World Directory of Scheduled Com- 
mon Carrier Airlines,” prepared by the 
foreign air transport division. Bureau of 
Economic Regulation, lists 233 airlines, 
of which 178 are foreign, 55 are are 
U. S., including 15 Alaskan carriers. 
Copies are available from: Publications 
section, Civil Aeronautics Board, Wash- 
ington 25, D. C. 

Booklet, “Our Story in Pictures.” de- 
scribes and illustrates operations of 
American Non-Gran Bronze Co. in pre- 
cision machine work, bronze and cen- 
trifugal castings, and the company's 
own products. Outlined are several pro- 
duction problems the company has 
helped solve. Write American Non- 
Gran Bronze Co.. Berwyn. Pa. 

Catalog gives economic savings pos- 
sible in using the Anchor Bushin'’ 
method compared to conventional drill 
tooling, how to make or change an 
Anchor Bushing template, and has en- 
gineering. design data and photos of 
Anchor Bushing drill templates in use. 
Write The Hi-Shear Rivet Tool Co.. 
Ilermosa Beach, Calif. 
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EDITORIAL 


Congratulations To Aviation’s Forgotten Men 


It’s the smartly uniformed flight crews and the 
reservations people meeting the flying public who get 
the layman’s credit for running the airlines. The main- 
tenance worker and his boss are the forgotten men. 

But the maintenance crews prefer it that way. Keeping 
the nation’s airline fleet of nearly 1100 big transports 
functioning safely and on schedule doesn't make news. 
Headlines about mechanical failures are surprisingly rare 
these days. That means the forgotten men are digging 
away at the correction of malfunctioning items, solving 
mechanical problems,' providing ingenious solutions to 
win man’s perpetual battle with the machines of his 
own creation. 

There are few industries that have been so extremely 
competitive as our own domestic airlines. Airline A was 
willing to spend literally thousands of dollars extra— as 
a matter of pride— to have right-hand instead of left- 
hand passenger doors on its new transports. Airline B 
insisted on scores of changed items instead of getting 
together with Airline A to save manufacturing costs. 

But among the airlines' maintenance departments 
there has been no such petty business. There has been 
no secrecy or monopoly of ideas that promote safety. 
There are no patents on new methods of overhaul or pre- 
ventive maintenance. Ideas have been given freely to 
competitors. 

There is no better proof of this than the annual 
Engineering and Maintenance Conference of the Air 
Transport Association. This year’s sessions open in 
Kansas City this week. For three days, with three 
simultaneous meetings underway all of every day, ideas 
will be flying thick and fast, without formality, among 
representatives of airlines, airframe, engine, oil and other 
supplier companies. 

This annual meeting is a valuable complement to the 
ATA Engineering Division’s daily air-mailed maintenance 
reports covering every equipment malfunctioning, no 
matter how minor. The material for these reports is 
telegraphed from the regional CAA offices to CAA’s 
Washington headquarters, which turns them over to 
ATA for quick distribution to all airline members of 
ATA. Each airline makes it own daily report to its 
regional CAA office. 

Maintenance, and its importance, has always been 
taken for granted in aviation. That’s why the public 
sees so few statistics to prove how seriously the airlines 
do take it. Better and more frequent infomation on 
the infinite pains maintenance departments take would 
increase public confidence even above the high point the 
airlines enjoy today. 

Speaking personnel-wise. Aviation Week’s Yearbook 
reported that of 60,416 domestic scheduled airline 


employes in 1948, 16,428— or 27.2 percent— were 
mechanical employes. 

Economics-wise, 1948 CAB records indicate that of 
total expenses of 5423,345,000, the airlines spent $82,065,- 
000— or about 19.4 percent— on maintenance. This was 
the largest single cost item, except for 25.2 percent 
spent on direct flying operations. 

And results prove the value of such pains. Despite the 
tremendous problems inherent in breaking in new, post- 
war aircraft of unprecedented size and complexity, and 
establishing new training procedures, mechanical causes 
during the winter are as low as 20 percent among reasons 
for delay. Old man winter is still No. 1. 

These meetings started in 1936 and were held twice 
yearly for about 50 delegates. In those days the industry 
was so small that all 50 persons could gather in the same 
room and discuss all kinds of engineering and main- 
tenance problems in detail. 

This week’s meetings will comprise continuous ses- 
sions on specialized problems of engines, electrical 
systems, hydraulics, propellers, instruments, fuel and oil 
systems, ground servicing. 

This year’s attendance will run close to 500. 

Each year a general chairman is selected plus chairmen 
to conduct each of the individual sessions. The official 
membership of the conference comprises two repre- 
sentatives from each airline. One is a maintenance man; 
the other an engineer. Representatives of foreign airlines 
are welcomed, and every year some attend. 

Last year’s meeting attracted 465 persons, of whom 135 
came from member airlines, 9 from foreign lines, 60 
from airframe, engine and propeller makers, 117 from 
other manufacturers, 37 from the government and 107 
from various other organizations and firms. Nearly 100 
companies were represented. 

"Many industry people feel that the unofficial aspects 
of the annual conferences are fully as important as the 
official aspects,” Allen W. Dallas, director of ATA’s 
Engineering Division, and secretary of the conference, 
points out. 

"It is the one time each year that all maintenance and 
engineering people for the industry gather, and the 
gieat deal of extra-curricular activity and discussion is 
of considerable benefit to all attending. Numerous manu- 
facturers arrange exhibits in their own rooms and hold 
private business sessions with their customers and poten- 
tial customers.” 

These annual clinics of aviation’s maintenance men 
have won an outstanding role in the industry’s peren- 
nial effort for greater public safety. 

Robert H. Wood 
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Hendix 

Products 

Division 


FIRST IN 


FUEL METERING 



Setting the Pace 

in America’s Most Progressive Industry! 


Tomorrow's aircraft — jets of unbelievable speeds, 
transports of gigantic size — are now on the drawing 
boards. And the task of creating new fuel metering 
systems and landing gear for many of these planes- 
in-the-making has been entrusted to the Bendix Prod- 
ucts Division of Bendix Aviation Corporation. 


Here, at Bendix Products, is a proved combination of 
creative engineering and quality production in these 
highly specialized fields. Let this Bendix skill and ex- 
perience in the development of carburetion, fuel meter- 
ing, shock-absorbing struts, wheels and brakes help 
you keep America’s aviation the leader of the world. 



BENDIX - ”°i°s1on - SOUTH BEND 


i 


LEADER IN 
LANDING GEAR 


FIRST 


in high power, low weight 

*ki SPACE SAVING! 


Allison has developed a world's "first" in the new T40 
Twin Turbo-Prop — an engine which, for its horsepower, is the 
lightest-weight and smallest-size propeller-type 
power plant ever cleared for flight. 


5500 horsepower for only 2500 pounds in weight, with an 
exceedingly small diameter, the Allison T40 Twin Turbo-Prop 
engine saves valuable weight and space in the airplane. 


These savings mean better aircraft performance in terms of 



higher speed, greater pay load and increased range. 


ALLISON T40 
TURBO-PROP 
ENGINE 



DIVISION OF 
INDIANAPOLIS, INDIANA 


GM 


GENERAL 

MOTORS 


BUILDER OF THE FAMOUS J33 AND J35 TURBO-JET AIRCRAFT ENGINES 



